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1j Abbreviated Versioni 


By means of a social-psychological field study, an 
explanation was to be prepared on the extent to which noise 
resulting from the flight operations of non-commercial air- 
craft ( 197 ^ 1 ,_800,000take-offs on 280 landing fields) repres- 
ents an annoying and disadvantageous environmental influence 
for the affected populationj in this case, an explanation 
was also to be presented on the extent to which non-physical 
factors have a determining effect on the reaction to ..ircraft 
noise, and what measures are undertaken for protecting against 
aircraft noise or are desired by public officials (chapter 2). 

For this purpose, residents near the landing fields in 
Braunschweig, Bonn-Hangelar , Kgelsbach and Karlsruhe-Forchheirn 
were selected for interview — after preliminary tests 
in Hartenholm? this involves a random sample of persons 
from 18 to 70 years from 9 areas of various exposure to 
aircraft noise due to take-offs, landings and fly-overs 
( chapter 3 ) • 

The standardized questionnaire employed contains aprox, 

190 points (including several attitude scales) on 6 aspectsi 
Disturbance due to fliglit operations, evaluation of the noise 
problem due to recreational flights, measures to reduce 
aircraft noise, living conditions and personality character- 
istics, opinions and attitude related to noise, data on the 
interview situation (chapter ^). 

Fi’om the study conducted in April, 1975 (employing 
predetermined addresses), 398 interviews resulted, (with 
5 /<' rejections and 10:,3 failures due to other causes, B5g' 
of the contacted persons were interviewed); conversations 
with official persons (landing field administrator, mayors, 
chairmen of citizen initiatives, etc.) produced additional 
background information. Acoustical measurements were carried 
out at 5 points in Braunschweig in supplement (chapter 5)* 

The evaluation of the data (including corelation sta- 
tistical procedures) was carried out by computer programs 
at the computer center in liambourg (chapter 6).. 

The results show that approximately half of the affected 
persons evaluate flight operations as annoyance, above all 
because of the disturbance in relaxation and evening quiet 
(inside and especially outside) and an obstacle to con\muni~ 
cation; approximately one-quarter of the persons interviewed 
considers it a detriment at least in the reduction of re- 
creation and leisure possibilities at home. The general 
noise sensitivity or the evaluation of the offices respon- 
sible for flight operations luive a substantial influence 
for example, on the extent of their I'eactions. Approximately 
three-quarters of the persons living near airports support 
the demand for limitations in flight operations, while more 
than half are thinking about the noontime, a long period of 

^Numbers in the margin indicate pagination in the foreign text. 
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nipht rest and Sunday afternoons and the majority does not 
to accept any exceptions. The 

produced average levels between 4/ and ?o dB(A), i.e. values 
clearly above the background noise level (chapter 7). 

The necessity for measures against excessive aircraft 
noise stress results from an evaluation of 

aircraft noise; the legal ordi.nance prepared by the Federal 
Government on temporal limitation of the flight operations 
should substantially meet the desires of the interviewed 
Dersons. al; least if these are constructed consistantly . 

Other measures, however, -- of a technical, population planning 
information political type -- should be a^ded; further re- 
search could provide ' assistance for decisions (chapter H). 




2t Problems: 


2.1: The Problem of Noise due to Sport FliRhtsi. 


noise represent a problem 
large airports t and disturbance 
only by jet aircraft of the 
or the air force. Rather, many 
fields, opened neither to corn- 
operations, consider their 
influenced, and they announce 
initiatives. 


In no way does aircraft 
only in the surroundings of 
and annoyance are not caused 
commercial travel companies 
persons living near landing 
mercial nor military flight 
living conditions negatively 
this by protests and citizen 

In addition to the 10 large airports of civilian avi- 
ation (Frankfurt, Dusseldorf, Mtinchen, Hamburg, Stuttgart, 
Hannover, Cologne/Bonn, Nurenberg, Bremen, SaarbrUcken) 
and about 115 military landing fields. there are than 

landine fields, or commercial landing fields (compare 
?able ?) ?n tJf Federal Republic of Germany, essentially 
serving private and recreational flight, including fligh 
training and company flights. 

On the average, therefore, there is one landing field 
for each 620km^(when assuming equal 
age distance would be aprox. 25km) j the 
Federal Institute for Flight Safety presented in figure 

1 shows this fact. 

Table 1: Number of Landing Fields for Non-commercial Traffic 
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Data from 1975 according to the 
Statistics (expert series H, JII 
airports for commercial traffic. 


Federal Office for 
. , aviation) ; without 


There were aprox. 50000 aircraft take-offs at the commercial 
airports (chiefly jet aircraft) , compared to a total of 
1,738000 take-offs in 197^ in non-commercial aviation. 

1/3 of which could be attributed to training flights and more 
than half to private flights (the remainder to company flight 
tfs Tai L self-stertinr, motor eliders) : as table 2 shows. 



Figure 1» Map of the Landing Fields in the Federal Re- 
public of Germany j 



Key: A. Source; Aviation Manual 
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this signifies an increase of more than 50 % since 1968. 

Table 2t Flights in Non-commercial Aviation of the Federal 
Republic of Germany: 


B 


A 


Anof.lil cK;r Ova 

!'ta 

vor; Motorl'liiga 


eoibatat 

nr le 

Mo tor;' eg 1 or ) 


hue;: !;7\ 

?.l 01' 

I.ul'tvei'ke)'.!' ; 1 




1 

113 

400 

bjU) 

1 

372 

300 

1970 

1 

439 

300 

i971 

1 

724 

:v'4 

1972 

1 

031 

02u 


1 

770 

310 

1974 

1 

73d 

292 


.'.4. 1 i 

iWichi 



H, HciJ.o 3, 


Key 

A Number of Take-Offs of Motorized Aircraft (in Addition 
to Self-starting motor gliders) 

B Data According to the Federal Office for Statistics, 
Expert Series Hill., Aviation: 1975. 

The non-commercial traffic cannot be neglected as a noise 
problem, both based on 'the number of affected locations 
and on the basis of flight frequency -- the commercial landing 
field with the highest frequency, Egelsbach in Hessen, 
has more than 100,00 flights per year. The sound levels, 
however, are considerably lower: While a jet aircraft taking 

off in the residential areas at the airport generally achieves 
a level between 80 and 120 dR(A), the take-offs of small 
propeller machines are usually heard at. 50 to 80 dB(A). 

Decisive for the extent of the disturbing effects, 
of course, is the position of the airport in relation to 
populated areas. When the take-off or landing line, as well 
as the prescribed approach path run over residential areas 
(or abo'^c popular recreation areas), a noise stress is un- 
avoidable for the neighbors? although most commercial landing 
fields are situated at a relative distance from populated 
centers, still numerous cities and villages are disturbed 
by aircraft noise. 


Ihe non-commercial llight operations under examinatinn 
here, usually with one (inpart two) engine aircraft up to 
2000 ton take-off weight (increased in iiumber since 1970 
by about 1/^ to about 3000) include all sport and training 
flights, private charter and business flights, tours and ' 
sightseeing flights, advertising, flights, demoiistration fli- 
ghts, maintejiance flights etc., furthei'more the towing take-off 




for gliders; in the following reference will be made, in a 
simplification, briefly to recreational aircraft, recreational 
flying and aircraft noise due to sport aircraft. 

To what extent aircraft noise due to sport aircraft 
represents a disadvantageous and annoying environmental 
effect for the affected population is to be examined by the 
social-psychological field study presented in this report. 

2.2s Considerations on Noise Protection; 

In order to maintain his social, psychological and so- 
matic wellbeing (as is the definition for health of the 
World Health Organization), human beings require the pro- 
tection from excessive noise stress. The considerable effects 
of aircraft noise especially in the case of engines 
has underlined the necessity for legal noise protection; 
in 1971 a "law for protection against aircraft noise" was 
passed "for protecting the general public from danger, 
considerable disadvantages and considerable stress due to 
aircraft noise in the surroundings near airports". 

This provides for the establishment of noise protection 
areas, two so-called protection zones I . and II., in which 
the equivalent constant sound level is greater than 

75 or than 67 dB(A). 

In this area residences and establishments requiring 
protection (schools, hospitals, and simular institutions) 
may, in part, no longer be constructed, partly only when 
maintaining defined sound protection requirements with 
subsidies possible to a certain extent lor buildings already 
present. 

This law, however, applies only 'to (1) commeicial air- 
ports, connected to commercial ti'affic and (2) military ^ 
airports, serving the operation of aircraft with jet engines ; 
^2 airports are affected and, of course, none of the 280 
commercial landing fields. 

Propeller aircraft, of course, are also subject to 
the permit conditions set down by the Federal Office for_ 
Aviation for Jet Engines, in which defined sound protection 
requirements must be fulfilled. The basis is the aviation 
law, according to which an aircraft can only receive permit 
for travel, when "the technical equipment of the aircraft 
is designed in such a manner- that the sound arising through 
the operations does not exceed the measure unavoidable 
according to the individual state of the art in technology" 
(paragraph 2). 

The A sound level may therefore not exceed 68 dP. ')n the 
case of propeller aircraft up to 600 kg take-off weight; 
this limit value rises up to a maximum 87 dP in the case oj. 
5700 kg maximum take-off weight (compare News for Aviators 
II. - 32 / 72 ). Special regulations apply partially for already 


available aircraft. 

Such a limitation has an effect on the volume occuring, 
but, of course, not on the flight frequencies. Therefore 
the subject has been discussed for sometime, whether the 
flight traffic should be limited at commercial landing fields, 
at least for certain times or defined routes. The corresponding 
draft of a legal ordainance prepared by the Federal Ministry 
of the Interior aims at temporal bans, applied to landing 
fields with more than 2000 flights anually and for the 
non-commercial flight operations with aircraft up to a 
maximum weight of 2000 kg (light aircraft and motorized 
gliders): 

I 

"On weekdays in the time after sunset and before 7:00 a.m. 
and between 1:00 p.m. and 3:00 p.m. as well as on Sundays 
and holidays before 9:00 a.m. and after 1:00 p.m., a) flights 
around the field, EO training flights, with the exception 
of cross-country training flights and other training flights 
beyond the surroundings of the landing field, in so far as 
these flights continue for more than one hour, CO tours 
and sightseeing flights for profit , D) advertising flights 
requiring a permit and E) aircraft towing take-offs, with the. 
exception of take-offs for delivery and high-performance 
flights are impermissible" . 

The limitations in time are to be disregarded for air- 
craft (with the exception of night flights) meeting the^ 
raised, sound protection requirements, specifically, falling 
below the defined emission limit values (compare above) 
by 5 dB (after 1978 by 8 dBO. 

To what extent such a le .;al ordinance is appropriate 
(also subject to the authority of the traffic Ministry), 
is still being discussed at present: information on the 
necessity of the protection from aircraft noise at commercial 
landing fields can be provided by the social-scientific 
survey . 

2.3: The Concept of Noise: 

The concept "noise" is applied as self explanatory, 
and hardly anyone has difficulties of immagining something 
about this term; however, "noise" has proven to be extremely 
difficult to define for "science". 

The smallest common denominator, so to speak, to which 
the various noise definitions can be reduced, consists in 
the sentence, "noise is undesirable sound". 

A corresponding definition is found, for example, 
in the report of the "Committee on the Problem of Noise" , 
a body appointed by the English Government to deal with 
noise questions (Noise -- Final Report, 1963, p. 2; compare 
also, for example, Hbrmami, 1968, p.785; Kryter, 1970 p.l; 
or also Glass and Singer, 1972, p.l5). This characterization 



of noise inplies that "noise" is perceived by the listener 
as unpleasant* as something disturbing and annoying. 

The aspect of the disturbing or the annoying is also 
taken into consideration in noise legislation, in standards 
and similar determinations, such as the VDT Guideline 2O58 
or the DIK Standard 132O. In the "technical directive for 
protection against noise" (paragraph I6 of the commercial 
regulations*, I969) it states, for example, "Noise is sound 
which can disturb (endanger, considerably annoy or provide 
considerable disadvantage) or would disturb neighbors or 
third parties" . 

The sounds of taking-off and landing aircraft are. 
apparently "noise" according to this definition. In this 
case it is also the "third parties" , i . e . the residents 
not proffiting from the airport, subjected to the sounds. 

An essential factor appears to be the fact that one is 
"subjected" to noiset This is not a perception (or an activ- 
ity such as smoking as a risk factor of another type", 
which is intended. 

The brief formulation of "noise as sound perceived 
as undesirable or disturbing" contains the problems in a 
concentrated form confronting noise research. Sound -- 
i.e. a physical process, relatively simple and precise to 
measure -- is defined as a necessary, but by no means suf- 
ficient component for the statement of "noise". 

"Sound level" (unit* dB) is a physical measure for 
the acting sound pressure. The concept "volume" (units phon) 
involves the human auditory sense (determined by experimentally 
predetermined sound stimuli; i.e. dB can be measured with 
aparatus, but phons onl.y determined by several evaluators, 

-- or estimated by calculations. "Loudness" (units sone) 
is the volume converted to an absolute scale. 

The attempt to relate a scale of the perceived, subjective 
disturbrance due to a sound ("Noisiness") with sufficient 
uniqueness to the physical characteristics of the sound 
has not produced especially good results (compare in this 
connection, e.g. Kryter, 1959; Zwicker, I960; Stevens, 

I96I; furthermore the presentations in Burck et al, 1965i 
or Kryter, 1970) • 

"Noise" is not a physical quantity, but an evaluation, 
implying "stimulus" and "reaction" moments. In a simplifi- 
cation, the evaluation of noise can be interpreted as the 
effect, on the one hand, of the physical characteristics 
of the sound event, and on the other hand, of factors used 
as a basis for judging sounds as noise. 

Accordingly, "noise" is understood as a reaction aspect, 
resulting from acoustical stimulus components (e.g. level, 
spectrum, temporal structure and frequency etc. T and non- 
acoustical determinants of effect (e.g. type and location of 
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i 

sound source, point in time, undesirability, etc.)* 

In a . similar simplification, the social, psychological 
and somatic effects of noise can be interpreted as the result, 
on the one hand, of noise factors (acoustical as well as 
non-acoustical ) and, on the other hand, of the circumstances 
of the situation and the indi /idual and characteristics 
of the affected persons. 


I Accordingly, "noise" will be understood as a stimulus 
aspect (e.g, endangering, disadvantageous, annoying sound 
events) and "noise effects" as a reaction aspect, resulting 
from noise conditions and oodetermining personality character- 
istics and environmental characteristics (e.g. dwelling sit- 
uation, physical and mental condition, adaptation, etc.) 
as "moderators" noise processing. 

The diagram in figure 2 illustrates this and simultane- 
ously makes it clear that monocausal interpretations of noise 
effects are generally inappropriate; the reactions to be 
examiricd (to "sound" as to "noise") cannot be explained 
sufficiently on the basis of exclusively acoustical aspects. 


Figure 2: Diagram on the Concept of T'loisej 


Key 


A Sound event 
B K valuation factors 
C Evaluation of "noise" 

D Environment, Personality 
E Noise Effects 



The research on "moderators", codetermininp the type and 
degree of noise effects (i.e. explaining differing reactions 
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within the same type of 

plays a substantial role in the research report on the 

o 'ai?rrafrsri S or^sr^rtenslv? survey 

eflecxs 01 u ±h\.^ connection, several 

r=L?oH =-rtre srf JL“?s^m?rr^aft, 

noise. 

Beyond the undesirability oi the ’ il! * 

a conscious evaluation^of^sound^even^ 

sons, suffo-cient y example, physical consequences 

!*;%XcriS^ff^:?LrS:plh!°Lt:r?Sra;i n^of perfo™^^^^ 

physiological ^^^^“LriS^rtlo™ experience. 

Accordin??J?’an?™°™S 'educing the P®ychcl»6^®?l ' ae" 

^ leal wellbeing would have to be considered noise . 

J^?^/tPrkl!ttGr' (1973, P.l) formulated in summary, "noise is 
undesirable, disturbing or health-dammaging sound". 

When aircraft sounds are almost ^c™ed "airora 

nnicip" this is not conceptually correct, in the sense 

Tonr) Out'^ide of science as in research, 

howIvS. Wifcorraspinding language useage dominates, so that 

thrstrict differentiation between "aircraft noise and 
"aircraft sounds" will be dispensed with here. 

"Aircraft noise" therefore meanss The sound 
to the^ population caused by air traffic, the undesirability 
of whicris not a matter of contention ( at least for the 
majorUy of the general public or the neighborhood) , and 
which is the object of legislative interrest. 


2 . A I State of 


the Art of Aircraft Noise ResearxjH. 


The systematic research of the effect °r 
on human beings began_in the fifties in the 
followed in numerous fi^uropean countrico an , ^ * „„thr>r 

are" chiefly social-scientific surveys, intended to gather 

k^"5““:n\afno)Lfel- : s:vo?S"rr“rei^^^ 

“ogiral''aspectB^Uspeci£aXy’'psJchoM)hJslol^ 

“comLraial airports and were f" 

nrrrationa* furthermore, several field studieo witn t,uaoi 
experimental flights made it possible to evaluate 
the disturbance effect of individual Llwcll, 

1953} Robinson et al., 19^35 Kryter et al., 19^9) . 
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Table 3« List of Several Social -Scientific Aircraft Noise 
studiesj 
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Key 

A Country 
B Publication 
C Locations of the Study 
d Great Brittain 
E Prance 

F The Netherlands 
G Switzerland 
H Scandanavia 
1 GDR 

K DPG Research Report on Aircraft Noise Effects (197^) 

L Civilian Airports 
i>l l.iilitary Airports 
N End 
0 F u 0 r* 

P The Most Important Aircraft Noise Studies are compiled 
in Table 3 (Especially the Studies in the USSR, FKC. 
and Japan Included an ■ interdisciplinary Research Program ) 5 
In All Cases (/iith the Exception of the GDR) I.;ore than 
One-Thousand Persons were interviewed. 

The result on the. type and extent of deterioration due 
to aircraft noise and on the influence of non-physical factors 
on disturbance and annoyance can be summarized as follows 
(wimilar to the survey in Rohrmann et al . , 197^) « 

-- Persons exposed to aircraft noise feel disturbed, negatively 
iiifluencod, annoyed, above all in t)ie lollowing, points: 
communication (conversation, I'adio/tv/pujsic , telei^hone 
calls), relaxation and recreation (inside, outside), 
sleep, mental work, being startled and fear, sensations of 
pain (head. ear), vibrations, ( moreover .tanells and 
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pollution are listed) . These effects constitute a gener- 
ally negative attitude towards aircraft noise. 

The aircraft noise effects mentioned increase with rising 
frequency, volume and duration of fly-overs, but there 
is only a mean correlation between stimulus and reaction 
variables of r= 0.25 to O.56 in different studies; i.e. 
the variability of the (individual) reactions, to aircraft 
noise can only be explained to a slight portion by 
stimulus characteristics (expressed in other words: 

Even in the case of low degrees of noise, numerous 
persons feel disturbed, while even at high degrees of 
noise a portion of the neighbors remains even-tempered). 

When only average reaction values -- disregarding specific 
effects of personality and situation -- are of interest, 
good results of predictability of disturbance and annoy 
ance due to acoustical airci'aft noise amounts are achie- 
ved . 

The selection of a definite acoustical measure is prac- 
tically without significance for the amount of correlation 
between aircraft noise degree and disturbance. Whether 
the frequency or volume of fly-over events determine 
the degree of disturbance more greatly, and which equivalent 
relationship best reflects the influence of the param- 
eters (to which degree" a certain assumption of equal 
value is justified fos effects of daily aircraft noise 
stress) does not yet seem conclusively explained. 

The result is produced from experiments with fly-overs » 
among other things, that the evaluation of annoyance 
is determined above all by the impression of loudness 
gained outside. 

Aircraft noise is considered the most unpleasant of all 
typos of noise in the social eiwironment (both by persons 
actually affected as in the imagination) . 

Personality characteristics and environmental conditions 
of the situation have a considerable influence on the 
type and degi’ce of disturbance and annoyance due to air- 
craft noise. The most important moderators resulting 
from the research are (g.eneral) noise sensitivity, 
fears for health (due to noise), (no) trust in responsible 
])ersons, (negative) evaluation of air traffic, conser- 
vative attitude, (longer) duration of residence, age, 
fearfulness. 


v'v’hen an attempt is made to predict the disturbance 
reaction to aircraft noise through stimulus data and 
through moderator variables together (multiple regression 
analysis), it is demonstrated that a maximum of aprox. 

2/3 cC the reaction variability can bo determined; 
the partial prediction capability of the moderators 
(especially of variables of g.eneral noise evaluation) 
is at least as largo or even larger than the influence of 
acoustical aircraft noise cliaracteristics) which do not 
make any satisfactory explanation of individual aircraft 
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noise reactions possible alone). 

Clinical and experimental studies with residents near 
airports point to an alteration in the cardiovascular 
system as a result of aircraft noise exposure. The 
vasomotoric stimulus response to sound appears to reflect 
defensive activation to a p.rcater def,ree in persons 
with more daily exposure to aircraft noise (furthermore, 
occasionally hipher rates of premature births have been 
noted near airports) . 

-- Aircraft sounds at nipht reduce the sleep depth to a 

de/^ree which cannot be compensated for ap.ain during, the 
nif’ht. This disturbance is frequently not remembered 
the next morninp , but older persons are also frequently 
awakened. vMhile children in the laboratory are not 
awakened so easily, women residing, near airports report 
on uneasy sleep of their children. 

-- Observations of behavior in children from areas near 
the airports have been carried out only seldomly in a 
systematic form? the available findings point to the risk 
of behavioral disturbances in infants and small children. 

-- The effects of daily exposure to aircraft noise on the 
f.ener'al performance capability in task situations are 
not clear. There is a tendancy to demonstrate p.reater 
variations in performance during, actual noise exposure 
and a reduction in concentration capacity in the case 
of resid eiits near airports, who are especially annoyed 
about aircraft noise. 

In the analysis of (aircraft) noise effects on performance 
behavior, not oniy direct, but also s\ibsequent effects 
must be considered; adaptation and retention of performance 
may be connected to "post-adaptive" costs. 

Measures ap^ainst the direct aircraft noise effects, 
for example structur'al sound protection, are only realized 
by a small portion of the residents near airports; 
satisfaction with success is limited. Also, personal 
complaints and protests af.ainst flight operations are 
presented by only a few percent of the affected persons 
(considerably more participate in collective activities 
ar.ainst aircraft noise). 

A'hen the aircraft noise effects fathered in the social 
survey are evaluated -- for example, r\ef,ative influence on 
communication, reduced recreational value of the hone, dis- 
turbance in concentration, sensation of pain, nervovisness 
and sensation of fear -- af.aitist the claim for somatic, 
psycholofical and social well-boinr (i.e., afainst the health 
concept of the WilO), aircraft noise stress must bo considered 
a serious deterioration of health; within the interpretation 
of the law for ]>rotection afainst aircraft noise, considerable 
disacivantaf es and annoyances occur. 



Manifest somatic diseases, certainly attributable to 
flight operations, are still unknown in residents near air- 
ports. The disturbance to sleep at night and defensive 
action processes, more frequently ascertained in persons 
with a higher degree of aircraft noise stress, are statistic- 
ally noticable and appear risky in the sense of a somatic 
concept of health. 

The various results in the aircraft noise research up 
to now, however, have not yet been able to explain all 
questions (for example, on the deterioration in the daily 
private areas' of behavior or on processes of adaptation 
and sensitization) , and they can also not be generalized 
randomly, because they usually refer to adult residents 
of large cities as well as to airports for jet aircraft. 

There has then still been no study published, at least 
in Germany, on the reaction of the population in small cities 
or in the country, and especially none on the disturbing 
effects of smaller propeller machines. 

Although the available studies on aircraft noise repres- 
ent a Very great, methodological aid (especially the DKG 
research report on the effects of aircraft noise, 19?4), 
they still do not make any sufficient evaluation of the noise 
problem from sport aircraft possible; an empirical study 
already appeared necessary because of the different social- 
psychological importance of the noise source. 

2.5i Goal of the Study ; 

An explanation is to be provided through a social- 
scientific field study to what extent noise as a result of 
flight operations of (light) aircraft in non-commercial 
aviation represents a disadvantageous and annoying environmental 
effect for the affected population. 

The following questions were to be answered: 

In which areas of life the residents near commercial 
landing fields feel disturbed by aircraft noise, to what 
degi'ee are especially communication and regeneration 
processes reduced? 

V^hat portion of the affected persons evaluate the given 
flight operations as considerable negative influence? 

-- To what extent are the type and degree of reactions 

to aircraft noise co-do termined by tlie living conditions 
and personality characteristics (non-physical jxxrameters, 
"moderators" of' the noise effect)? 

Which measures -- especially limitations of flight oper- 
ations -- are desired for reducing the aircraft noise 
stress? 

The main goal of the study was to yxrovide a bettor 
estimation of the protection requirements of the y)opulation 
near landing fields with recreational flight operations. 
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3i STUDY PLAN: 

3«li Methodological Conception! 

The study method was the survey of a random sample of 
residents near several well frequented landing fields of 
non-commercial flight operations in north, west and southern 
Germany by interviewers, using a standardized questionnaire. 

This concept was to guarantee that the results are 
representative for the affected population and are comparable 
with other aircraft noise studies. 

Only a systematic sample ensures the possibility for 
generalization oi the resultsj when the emphasis is placed 
on those persons, who have presented protests and complaints 
to the appropriate officials (of their own accord) or may 
belong to an anti-noise initiative, the results may deviate 
from the opinion of the entire population of residents in 
the areas near airports. 

In the Anglo-American aircraft noise research, a dif- 
ferentiation is made between the criteria "complaints" 
(spontaneously expressed) and "annoyance" (in answers to 
questions on aisturbance and annoyance); the inadequacy 
of "complainants" studies led to the development of "annoy- 
ance" scales, i.e. standardized measurement instruments 
(using the methods of psychometrics) for gathering data on 
opinions and attitudes on the stress due to aircraft noise. 

The method of a standardized survey -- i.e., the came 
questions for all study persons and application of predeter- 
mined answers, as well as quantitative judgement scales 
-- also seemed appropriate because t}\e (computer) evaluation 
aimed mainly at correlation-statistical procedures and, 
moreover, the most direct comparability with the available 
studies (above all, the aircraft noise project of tl\e German 
Research Association) was desired. 

The following steps had to be taken to conduct the study 

plans 

Selection of the study locations and drawing of the 
samples (chapter 3); 

1 reparation and testing of the social-psychological 
questionnaire (with attitude scales) (chapter ) ; 
Instruction for the interviewers and conduction of the 
surveys (chapter 5)* 


A survey on content and sc)\edual for the course of the 
study is provided in Figure 1 in Section 3.6. 

It was not possible for finantial reasons to conduct 
acoustical measurements at all locations of the study, but it 
was possible to define the survey areas using available data 
on_ flight operations (above all, statistics on numbers of 
flights). In order to gain information on the usual sound 
level occuring in the area around the landing field, however. 



sound measurements were planned at one of the landing fields, 
(limited in extent). 

The study carried out was conceived as a pilot study t 
already because cf the limitations in financial means .md 
especially in time and it is not capable of course, of any 
exhaustive analysis of the process of aircraft noise effect 
or definitive statements on the various types of aircraft 
noise stress in the area of non-commercial air traffic? 
however, it should represent an aid in decisions for the 
evaluation of the given stresses and possible measures for 
the protection of the general public or the neighborhood. 

3,2t Definition of the Sample« 

The sample to be surveyed should be the best possible 
representation of the i)opulation in the area around airports. /20 
It therefore appeared logical to select several study lo- 
cations (on this subject see 3*3) ‘^-dd to pick a random 
selection of all citizens who could be surveyed within tliis 
determined residential area. 

The sample was drawn without demographic restrictions, 
with the exception of the age limits from 18 years (age of 
discretion ) and ?0 years (it is usuallv difficult to survey 
older persons) (for more details see 3*^)« 

Through the utilization of the public residents' reg- 
istration files it was possible to draw a random sample and 
to present these to the interviewers for the survey in the 
form of complete addresses. 

Approximately 50 to 100 surveys in aprox. 5 cities were 
planned, a total of 300 to 350 interviews. 

This extent of sample can be considered sufficient for 
the task given here? taking into consideration more than 5 
airports would have produced too great a division of the _ 
sample as well as work involved in th ; survey. In addition, 
a defined location was not at the center of interest, but 
only the corresponding population group as a wnole. 

Furthernpre, the sample was to be defined in such a 
manner that both the area directly adjacent to the aircraft 
take-offs was to bo considered, as well as areas with fly- 
overs, but not situated in the direct neighborhood of the 
landing field; for tliis reason, at least 2 survey areas 
per location were considered in each case. 


Fach of these individual areas was conceived as 
"cluster", i.e. as a bundle of eidjacent houses with 
closest possible boundaries from a residential area 
three or four streets. 


a 

the 

with 


about 


By this means, the aim can bo achieved of a relatively 
smooth spread within a survey area in a sociological and, 
above all, acoustical point of view ( tl-ie organization of the 
survey is, of course, also more simple). Since noise measure- 
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merits were not possible at most study locations, the clear 
correlation of each sample area to the airport gained in 
significance. 

The sample concept then planned, on the whole, for a 
cluster sample with aprox. 10 clusters at 5 airports, each 
cluster defined as a random sample. 

3»3» Selection of the Study Locations: /21 

Partially locations of large cities, partially small 
cities in different regions of the Federal Republic were to 
serve as study locations, having landing fields with comparable 
flight operations; a sufficiently dense population near the 
take-off and landing path was required for reasons of sample 
techniques. 

The 15 most often used landing fields of non-commercial 
flight operations with 20,000 or more take-offs per year 
are compiled in table aprox. 50 further landing fields 
have more than 10,000 take-offs anually. 

After inspecting Hartenholm, Uetersen, Ganderkesee , 
Braunschweig, Kassel-Calden, Essen/MUlheiin, [.’.ttnchengladbach , 
Bonn-Hangelar, Ko blons-W innigen, L’gelsbach, Mannheim-Neuostheim, 
Karlsruhe/Forchheim, Eaden-Paden/Oos , Freiburg, Augsburg/ 

NUhlhausen and Landshut, 5 landing fields wore selected for 
the following reasons (after discussions with an acoustics 
expert) i 

Braunschweig, because of the residential area directly 
beneath the take-off line, the highway as a competing noise 
source and the possibility of acoustical measurements 
(in cooperation with the Physical -Technical Federal 
Institute) ; • 

-- Bonn (or St. Augustin) because of the dense population 
east of the airfield and a relatively loud suburban 
tram, as well as the intensive public discussion (including 
several signature actions) j _ , 

-- Fgelsbach as the landing field with the most flights 
(aprox. 50,000 take-offs taore flights than numerous 
commercial airports) and because of the additional dis- 
turbance factor of railway noise; 

-- Karlsruhe (or Forchheim) as cities in southern Germany 
and also because of an active citizens' initiative. 

As location for the preparatory explorations and question- 
naire testing, finally, the small community of 

-- Hartenholm was selected, on the one hand, situated well 
into the country and very quiet, on the other hand, 
however, having, noise stress due to flight operations, 
a heavily trafficcd Federal street and a shooting range. 
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t4aps for the selected airfields are given in^figures^ 

3 to 6or 7 (Hartenholn) with the prescribed traffic circuit. 

When several of the larger commercial landing fields 
have not been taken into consideration, then only because no 
larger residential areas are situated in the direct area of 
influence of the take-off and landing path, as clearly shown 
in figure 7, for example, MOnchengladbach , Mannheim and 
Augsburg. 

Table 5 provides information on the development of air 
traffic at the survey locations andthe diyisionaccording 
tc training, company and private flights (including sport 
and business flights) . 

At many airports, there are in addition to the operation 
of propeller machines, r lights of other machines, for ex- 
ample, helicopters of the police or border police or also 
small jet aircraft for business flights, just as important 
for disturbance and annoyance. 

It hardly appears possible to exclude such effects; 
therefore the direct question was asked in Braunschweig, 
where a jet of the VW company takes-off almost daily, about 
the disturbing effect of this flight in order to establish 
a comparison with the annoyance about sport aircraft. 

Furthermore, the individual survey areas were selected 
by using the residential structure. Two such clusters ap- 
peared sufficient for each location, but in St. Augustin 
near Bonn -- where the active participation of citizen 
initiatives made a better foundation of the results necessary 
-- a third cluster was added to enlarge the sample; for the 
test location (Hartenholm) , however, one was sufficient. 

A systematic correlation of the clusters to the take- 
off line, landing line and area of traffic circuit was, 
of course, not possible because of the tie to the predetermined 
local situation (for each cluster, an enclosed residential 
area of aprox. 300 residents was required; compare 3-^0. 

The decisions reached are compiled in table 6. 

Three clusters were located almost directly beneath 
the take-off/landing line (F-SE, ENH, KAH), two directly 
under the traffic circuit (BNA, EST) , two at the side of 
take-off and landing lines (EGE, EGE) and two to the side 
of the traffic circuit (ENN, KAF); the distances to the airport 
are also divergant, as is shown in table 6 and figure 3 to 6. 

Therefore, 9 areas were defined as the basis for the 
actual sample drawing. 



3.4 1 Sample Drav/inp,; -4— 

In order to achieve the desired number of interviews, 
at first 300, and after the addition of a third cluster in 
St. Augustin, 340, aprox. 3B successful interviews, were 
necessary for 9 clusters. 

The sample calculation shown in table 7 was carried out 
for this purpose. 

According to the estimated loss rates (taken from the 
DFG research report on the effects of aircraft noise, and 
Rohrmann, 19?4), therefore approximately 500 addresses had 
to be employed. Since only one person per household was 
to be interviewed, if possible, only every 3.5th address 
could be considered; therefore, the size of each cluster 
had to be selected so that it comprized approximately 300 1 

residents, or about 200 between the ages of 18 and ?0 years. 

The actual drawing of the sample was carried out in the 
following manner: 

— Preparing a list of street and house numbers included 
in the cluster (compare the illustrations in figures 
3 to 6)j the cluster ENA is presented as an example in 
figure 8, 

Preparing a list of all residents in the cluster, if 
possible, all 18 to .?0 year-olds, using the official 
residents; files (partially by computer, partially 
by hand ) . 

Removing all persons below 18 and above 70 years, as well 
as all foreigners or persons with the first place of 
residence in a foreign country (1798 persons remained ' 

as a basis list -- the plan according to table 7 was 
1764). 

Drawing every 3*5th address (in order to avoid possible 
confusion, alternating between every third, fourth or 
every second/third/fourth or every third/fourth/lif th 
person, according to the size of the list per cluster). 

Subsequent drawing of substitute persons (e.g. in-so-for 
as it is apparent that several persons landed in the sample 
from the sane household). 

The planned 504 addresses resulted, an average of 56 
per cluster; also compare table 11 in 5.4 (these small dif- 
ferences between the clusters are partially accidental, and 
they are partially based on the number of suitable streets 
or houses) . 

A check was additionally undertaken on wliether the 
distribution of persons according to age and sex is in 
sufficient agreement with the corresponding relationships . . 

in the basic list. . .. 
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Sound measurements in each of the 9 survey clusters 
were not possible, as already explained in 3 * 1 » but measure- 
ments were to be undertaken in Braunschweig at 5 points 
for 50 to 100 fly-overs in order to gain data on the expected 
sound level for small propeller machines. The selected 
measurement points (in cooperation with H.~0. Finke from the 
Physical-Technical Federal Institute) are compiled in table 
8 and plotted in a map in figure 9 * 


At the points bl to b4, both take-offs and landings^ 
were measured. Moreover, the measurment points were positioned 
in such a manner that the measurement results also provided 
information on the expected noise stress in the remaining 
7 clusters. 


Time Scheduale; 


Nine months were projected for^the entire study. ^ 

The most important decision concerning time was the time of 
the data survey; Since the sport flight operations are 
hardly carried out during the winter months, only the summer- 
time could be considered. 


Beginning the survey too early would have meant that the 
study acquired data on less disturbance and annoyance because 
of the winter break than is actually present on the average 
during the year. The distribution of take-offs over the 
months -- shown in figure 10 using Egelsbach as an example 
-- now demonstrates that already in March more activity can 
be expected in flight operations. Moreover, since only the 
semester holidays could be considered (for practical reasons) , 
the month of April ( 1975 ) was chosen for the survey , specific- 
ally the first three weeks after Easter. 

The time scheduale for the entire study provided for the 
followng steps after the preparation of the general study 
plan: Sample drawing, construction of the questionnaire, 

gathering data, evaluation, iiiterpretation; the sequence of 
the individual study steps is presented in figure 11 in a 
graph. 
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Key to Table 5: a, location d. business flights 

b. year e. private flights 

c. training flights f, total 

h, data from: Federal Office of Statistics, 
Series H, section 5» air traffic; 1975. 
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K/vjgrruIr' 

KO .Vw' i I il5 ■ ’ Hi 


KA-K'‘l(lcnrl.u(;';er 1.2;Ji.napp .S/h 

Forc'nliclM 2.2; tl.^PlatuiT.-.rlo 


(>,) h:.- 

Wcnlrilm Ktihlcnruc; 

1.0 ; hiD'oor B/h 


e (7) 

Ihic Kiii. 

bcrjchl .auT 'hi 

a Mi tie Oc3' .Start- 

un.d 

lando- 

.Dalui, " 

f. d'M' 

n. 

- 



Key; a. Name (abbreviation) f. to the side 

b, airfield g. line 

c, location/section h« below 

d, distance and position i. traffic circuit 

in relation to air ;i . just 

field k, air field 

e, figure no, 

1, The distance is in relation to the middle of the 
runway. - k = location, of the test interviews. 
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TaMe 7: Calculation of the Sample for the Survey 




Np, *^GcwUnsc>ati3 EndcP'uppo (befranto Peraoncn) 
^\fotwcndiGC Adrcnscn boi 10/i Pelhadresccn 


ji!., foci. ZiehuuG jecler S-ti-teu Adroone 

^ ‘ ir.in bfti 1/3 Altor:>- 

>) 


pBcTijfcipA'G 70i.nv;ohr.oj.'bar.in \ 
aur.la.ll ( < 1S, >70 Jnhro, 
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A2 


Ho ®Hehrbcdarl boi 23/ Xntcrviov.-Vc-x'v/eicerunGcn 36 


196 

294 


3'12 

578 

30^ 

1764 

2 G^lG 


Key : 


per cluster 

desired final group (interviev/ed persons) 
d. S/rsL/addrlssal v,lth "“lofs 

e» roQuired surplus in the caoe of 25 , 3 

■p in dnavyiU'^’' everv 3»5th address ... 

i: reqSSed ir*abitant baois with 1 /3 ago rejections 
(less than 18, older than 70) 


Table 8; List of the Acoustical Measuring Points in 
Braunschwieg 




^0r!;0 


ortunf: 


Ii1 

B2 

H5 

B4 


Bionrodo untor S/L-^Liriio, 1.3 kw voctl. r.cint Starto 

f 


Bionrodo ^jOO aeitl. B/L-Linic , 1 . 3 kn vcntl. dilo 

^inlci’ S/L-Linic, 1.3 kiu dr.bl. rieiai. lannuncc-n 
Wai'iUJi’' h 300 aoitl. r./L-Linie , 1 . 3 kia oakl., dito 


Bio jtvnrcriuinr'ni v/ordon von 

.0 t-a t,nV;aV'.! o'lif VO 

Gorio.'.ron, B1 lioGt 

in Bc.fr.'.. fuiiGn-'-Oi v:;.;';or i 

’.3 in 02 ■.n,; lov 1. 

ST. 


]icy: a. name 

b. section 

c. position in relation to the 

air field ... ^ 4.v 

e. below the S/L line, 1.5 inn to the 

west 

f ‘>00 to the side of the S/L line, 

1 ,5 kir. to he west 

(r. below the S/L line, 1.5 hm to the 

east 

h. 500 to the cl(fe„or^,,tljo Igp 

i. below traffic oircui t,. ^ « to 


d. remarks 
mostly take-o: 
mostly take-o; 
mostly land in 

ino.stly land in 
only fly-over 
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carcjr'v.AL PA-:; 

Oi'' 



i' i g . 


"■;: Kaps fo?’ the clusters 


2 4 - 






I 

I 


M 




6: Kapn for the cluster 3 '^•'^1' 


UIMGINAL PAGH IS 
OF P(H>U QUAi.rn- 




7: 


r.ap;::; o 
as 


t' the I.andin/; Fields in 
-lu s bu r , i.annh c i m and 


i iar ten holm, as well 
i' itt no, '5 e n, .1. a d ba cl i 





Fi;-, 9: Fap oC tl'.n acoustical racasurin,;:; points in BS 

Key: a. Air field in Braunschweig 

b. 'i^raffic circuit 

c, runway 
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Key to Pig. 

a. definition of the problem 

b. preparation of the study plan 

c. concept of the sample 

f, inspecting air fields 

g, selection of areas for the interview 

h, drawing addresses 

i, survey planning 

з, prenaration of list of questions 

k. exploration (in test locations) 

l. raw questionnaire _ 

m. sample interviews (in test locations) 

n. final form of questionnaire 

0. selection and instruction of interviewers 

p. contacting the persons to be interviewed 

q. gathering' the interviews 

4 study locations 
N = 598 interviews 

r. processing rejections 

s. acoustical test measurements 

1 air field, 5 measuring points 

t. data processing 

и. statistical analysis of data 

V, experience reports of toe interviewers 
w. background conversations witn oxxicials 
X. interpretation of tie results 
y, presentation of the report 
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PREPARATION OF THE QUESTIONNAIRE i 


4t 


4.1 I Contents of the Study: 

The subjects for questions resulted, on the one hand, 
from the results of aircraft noise research at large airports 
(compare the summary in 2.4) and, on the other hand, from the 
special questions on the possible limitations of air traffic 
( compare 2 . 5 )* 


The main subjects can be compiled as follows: 
Table 9s Survey of the Questionnaire Variables; 



Reaction variables I - disturbance due to sport flight operations 
Contents; disturbed activities (type, extent, time of 
disturbance), especially communication and recreation. 


Reaction variables II - evaluation of the noise problem due to 

sport flights 

Contents: degree of annoyance due to aircraft noise and 

the (non- )acceptancc of flight operations; evaluation of 
importance. 

Reaction variables III - measures for reduction of aircraft noise 
Contents: measures undertaken by the affected persons 

(social, p}iysical); standpoint on limitations in flight 
operations. 

Moderator Vv-iriables I - living conditions + personal data 

Contents: age, sex, dwelling situation (house, garden, 

neighborhood), income, ' education, health, etc. 


Moderator variables II - attitudes and opinions on noise 

Contents: general noise sensitivity, fears for health 

due to aircraft noise, trust in the responsible officials,' 

etc. 

Control variable - data on the interview situation 

Contents; behavior of the person interviewed, data on time, 
etc. 


/ 



3 '5 




, -vr 



K»l 


All variables are termed reaction variables here, 
from which it can be assumed for reasons of subject matter 
(and according to the results of other studies) that they 
depend upon the extent of aircraft noise stress. Moderator 
variables comprise variables, from v/hich a moderating (weakening 
cr intensifying) influence is expected on the disturbance 
and annoyance due to aircraft noise, but the degree of these 
factors does not depend upon the intensity of aircraft noise 
(also compare in this aspect, the graph in figure 14 in 
7.4). 

The control variables serve for analyzing possible 
effects of the interview situation on the "actual" subject 
matter of +he study. 

In order to gain a direct view about the consepuences 
and the evaluation of sport aircraft noise, about 10 ex- _ 
plorations were carried out with persons affected by aircraft 
noise at a medium-sized sport landing field in Hartenholm 
(compare figure 7) 5 these conversations and the evaluation of 
available aircraft noise questionnaires led to the final 
catalogue of variables. 

The variables to be examined then had to be operationalized, 
i.e. in this case, answers extracted by a well formulated 
question (compare on this subject table 15 in 6. 0? in the 
case of more complex subjects, frequently a block of inter- 
related subquestions is required in order to gather data on 
interesting variables with sufficient certainty. 

4.2t Construction of Scales; 

Gathering standardized information on attitudes (opinions 
and values in'relation to the social environment) , individual 
questions conceived adhoc are insufficient. Instead, special 
methods have been developed for this purpose by social- 
psychology. 

In the so-called measurement of attitudes, psychor trie 
survey insti-uments are employed applying, a scale ■^aluo for 
the degree of intensity of the examined attitude in various . ^ 

subjects using, a set of statements on defined aspects of the 
social environment} usually, statements are employed which are l 

claims in the first person, to be answered in various positive 
or negative degrees by the person being surveyed. (On methods, 
compare, for example, Edwards, 1957, Kttnig, 19^9» Hofsthtter, 

1973) • 

Scales, especially for the measurement of disturbance 
and annoyance due to aircraft noise have been developed in 
almost all aircraft noise studies (compare especially LcKennell, 

1963 , Irle and Rohrmann, 1948, Tracer, 1970, 1972, and others). 

For the present study, a series of statement scales 
and question blocks, were taken from the aircraft noise 
study of the German Research Association (the development of 
these is described by Irle and Rohrmann (1948) as well as by 
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Schlimer and. Schtirner-Kohrs (197^)» 

-- Satisfaction with the neighborhood (8 subpoints), 

General noise sensitivity (8 statements), 

Complaints about health (6 statements), 

— Fears for health due to aircraft noise {H statements), 

-- Consequences of aircraft noise stress ( 1 ? subpoints) , 

— Disturbance due to aircraft noise (10 statements), 

Measures undertaken against aircraft noise (12 subpoints), 

Belief in the effort of responsible persons (^ subpoints). 
(Compare on this subject the questionnaire presented in 
^. 5 ). 

Moreover, for most questions subdivided answer scales 
are employed, explained numerically and verbally, based on 
the experience that, on the one hand, quantitative answers 
are required but on the other hand, many surveyed persons 
have difficulties with abstract, non-verbal, predetermined 
answers. ^The scales employed here, partially developed for 
the DFG aircraft noise project (compare Irle and Rohrmann, 

1968) and partially developed in this study are presented 
in ^ . 5 (after the questionnaire); they concern the agreement 
on statements and other expressions (in five stages) and the 
evaluation of the intensity degree of a subject matter 
partially in stages of five, partially of eleven). 

8 Structure and testing of the Questionnairet 

The questionnaire is designed in such a way that all 
questions are carefully formulated and generally provided with 
fixed answers; the questions are to be read aloud by the 
interviewer, but the person being surveyed receives all 
statements and longer question blocks, as well as of course, 
the answer scales, in the form of a list. 

The sequence of the questions should be logically and 
psychologically correct; especially, the key words "noise", 
"landing field" and "aircraft noise" should be strictly 
avoided at the beginning of the questionnaire in order to make 
spontaneous, unaffected remaxls by the persons being surveyed 
possible (through this method, information on the importance 
of the problem of aircraft noise results); general variables 
such as the evaluation of the dwelling, situation ©r the 
general noise sensitivity are arranged before the aircraft 
noise questions. 

It was possible to take the contents of numerous questions 
from the questionnaire of the DFG study (presented in Irle 
and Pxhrmann, 19 tB, as well as in the apendix to the iM'G 
research report on the effects of aircraft noise, 197 h) , 
in turn, connected to the previous aircraft noise research ' 
(and a corresponding, OFCD research recommendation of 1963)* 


Horeovert it had to be taken into inter- 

onoftruction oi the questionnaire that the line 
SiSfwaS no? to exceSd 30 ninutes, If possible. 

The draft °f do®'=tlonS was^disoussed 

the airfield in Hartenholm. 

-he final questionnaire -,as f ^ 

that it ensured rapid keyinp, in of the data. 


^ ^ • Presentation of the Questionnaire 

The original questionnaire is presented in the following nine 
pages, fol.lowed by the answer scales and lists, not found directly in 
the quostionna i re . ‘ 

A systematic outline of the subject matter is found in Table 15. 

Furthermore, the directions to the interviewer can be seen in the 
questionnaire, to be dealt with later (in 5.2). 
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QUESTIONNAIRE "ENVIRONMENTAL CONDITIONS IN RESIDENTIAL AREAS" 

Interview Number 

ATTENTION INTERVIEWER, PLEASE NOTE BEFORE EACH INTERVIEW: 

- ; ALL TEXTS WRITTEN IN CAPITAL LETTERS, ARE DIRECTIONS ON 

THE QUESTIONS TO THE SUBJECT ARE PRINTED IN LOWER CASE LETTERS. 

DO NOT DEVIATE FROM THE TEXT AND SEQUENCE. 

MAKT QflRP THAT YOU PRESENT ONLY ONE LIST AT A TIME. THE ANSWER 
“ pf ARE ^^BE IN SPECIAL DETAIL. EVEN IN ANSWERING 

LONGER LISTS, THE SUBJECT MUST ALWAYS REMAIN CONSCIOUS OF IHE 
INDIVIDUAL ANSWER POSSIBILITIES. 

AFT amc;wfrr arf ENTERED AS NUMBERS IN THE BOXES TO THE RIGHT. 

■ ARE iSIaREHTHESIS IN THE QUESTION TEXT- OR ARE ON 

THE ANSWER SCALES. PLEASE USE A PENCIL. 

- IF NO PRECISE ANSWER IS GAINED IN SPITE OF REPEATED EXPLANATION, 
WRITE AN ESTIMATION OF THE ANSWER BESIDE THE BOX. 

EXPRESSIONS BEYOND THE GIVEN ANSWERS ARE TO BE 

OPPOSITE BACKSIDE OF THE PAGE {INSOFAR AS THEY ARE RELATED 

AIRCRAFT NOISE) I 

PRPPFNT YOUR IDENTIFICATION WHEN CONTACTING THE SUBJECT IN 
■ FWOT CA™ ivOID the words aircraft NOISE IN EXPLAINING THE 
Sal OF ?Sf, studU keep a copy of the contact letter ready,, , 

- ^ ENTER THE INTERVIEW NUMBER ON EACH PAGE AT THE UPPER RIGHT! 

, , T -Am from hhe univorsity in Mannheim. 

^ You rk-eived^a^letter from us, informing you about our scientifi 
study This deals with the living conditions of resident 
citio; and in the country, especially with the environmental 
conditions in residential areas. Would you now please answer 
several questions? 

UPON REJECTION, PRESENT AN ARGUMENT ALONG THE LINES OF THE 
CONTACT LETTER. 

For example- Your help is very important for us, because the 
h.«; been selected Eon the survey us e reprosentutive 
sample (one cannot then simply survey other people) . 

ALWAYS OFFER ANOTHER DATE, IF IT IS USEFUL. AVOID A FINAL 
REJECTION. 

I can assure you that all your answers will be evaluated . 
statistically and without your name. 
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ENTER DATE AND SUCCESS FOR EACH VISIT HERE: 
aOcsuch bDatiimc/.cudtVfolg®HifuM-foI<E C.rvind ge nau angc bc 


.k- 

2. 

_ — 




j 




- 

3. 




. . 

/j. 






k- 


.1 I 




Key: 

a . V i £•) i t 

b. date 

c. time 


d. success 

e. failiue: indicate precise reason 


CONCLUDE the CONVERSATION POLITELY IN THE CASE OP A FINAL REJECTION. 


01 Could you please tell me first how many years you 
have already been living here? 

01. 1 In this city ^ 

01.2 In this' section (.....) 

01.3 In this house 

Are you or your family roomers ( 1 ), renters (2), owners 
of the apartment (3) or owners of the hou^e . (4 ) . 

T would like to ask you now how satisfied you are ^^th 
1 number of things, for example with your apartment. 
PRESENT THE YELLOW SCALE! Tile (Sn 

YOU five posr,ibiUties foe answer!:: ’ 

»"ither t'at’sfied (4), moderately satisfied (3), haidly 
tati .fiof E ot L^tisfiod (1). Please simply tell mo 
thi aniwor corrospondinc! to yonr satisfaction with youi 
dwelling. PRESENT LIST 0 3 AND GO J ^ 

AlOUD)' ENTER ANSWERS AS NUMBERS BETWEEN 1 ^ ^ 

RIGH?.' REPEAT EXPLANATION OP THE ANSWER SCALE IP 

NECESSARY ! 


02 


03 


/40 


04 


THE 


03. 
03. 
03. 
0 3 . 
0 3 , 
0 3. 
03, 
0 3 


1 Apartment 

2 House 

3 Neighborhood 

4 Neighbors 

5 Health conditionf 

6 Oeiet in the area , , 

7 Recreational possibilities 

8 The city in general 


i n the area 


STILL THE YEI.EOW SCALEI 
How would you o.stimate your 
How satisfied are you? 


pr 


esent state of healtli? 


( ) ( ) 
( ) ( ) 
{ ) ( ) 


( ) 


{ ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 


( ) 
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05 Will yoo remain here or are you thinking of moving 
away? How probable is it that you will move away: 
not at all (1), probably not (2), perhaps (3), rather 
probable (4), certain (5)7 ( ) 

*06 IF MOVING IS CONSIDERED: 

Why are you considering moving? 


06.1 

INTERVIEWER: REASON 

MENTIONED = 

"noise" 
(yes='l, no=0) 

06.2 

NOISE 

MENTIONED = 

"aircraft noise" 
(yes=l, no=0) 

06.3 

OTHER 

(INSOFAR AS 

RELATED TO 


THE ENVIRONMENT) 

07 Do you have a garden, a terrace (veranda), a balcony? 


= 1, 

no = 0) 

07.1 

ga rden 

07.2 

terrace 

07.3 

balcony 


*08 IN CASE OF ONE OF THESE: 

How often do you sit outside in the summer time or 
how often are you lying outside? On approximately 
how many days in a month ( ) .( ) 

’'09 WHEN LESS THAN 4 TIMES PER MONTH: 

Why are you not outside more often? 

09.1 INTERVIEWER: REASON MENTIONED = "noise" 

(yes=l , no==0) ‘ ' ‘(- ) 

09.2 NOISE MEN-riONED = "aircraft noise" 

(yes=l, no--0) ( ) 

09.3 OTHER (INSOFAR AS RELATED TO THE 

ENVIRONMENT) 


10 Are tiiere any living conditions in this area disturbing , . 

to you, which shoulci be altered? (Which?) • . 

10.1 INTERVIEWER: MENTIONED = "noise" 

(yes=l, no=0) ( ) 

10.2 NOISE MENTIONED = "aircraft noise" 

(ycs=l, no=0) ( ) 

10.3 OTHER (INSOFAR AS Rl-ILATED TO THE 

ENVIRONMEN'I’) : 

11 PRESENT LIST 11! 

Here several things arc listed whicn sometimes lead to 
complaints. Please tell me which i.H)int applies most 
closely to you, what is most disturbing (1)! And wliich 
comes second? And third? Aik! what leads to tlie least 
complaints (6)? Please list tliese in the order of . 

importance. , 
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FIRST THE ORDER 1, 2, 6. OR ASK FOR 1, 5, 6. 


ENTER THE POSITION NUMBER: 

11. I Not enough gurdens and parks 
Unfriendly neighbors 
Unpleasant smells 
Too much noise , 

Insufficient public transportation 
A lack of shops 


11.2 
11.3 
11 . 4 

11.5 

11.6 


position. What type 


12 You have placed noise in the . 

of noise are you thinking of? _ 

INTERVIEWER: MENTIONED = "aircraft noise 
(yes=l, no=0) 


( ) 
{ ) 
{ ) 
( ) 
( ) 
( ) 


( ) 


13 


14 


15 


PRESENT SCALE A! _ 

How noise sensitive do you consider yourself. Plea.^o 
classify your noise sensitivity on this scale from 
"not at all" to "extremely"! You may select any 
classification between 0 and 10; 0 means "not at all , 

10 moans "maximum noise sensitivity". 

PRESENT LIST 14 AND THE RED SCALE! _ 

I now liave a number of standpoints and opinions, 
expressed by others on the subject of noise, such 
as these... PRESENT LIST 14! What do you think 
about these statements? After each sentence in the 
list, please tell me to what extent this also applies 
to you, whether you do not (1), hardly (2), modeiatcly ( )/ 
rather (4) , or very much (5) agree. Please ^ 

the aid of the red scale. PRESENT RED SCALE (IF NLCE.. - 
SARY REPEAT THE EXPLANATION); THEN GO THROUC.H LIST 1 
(READ EACH STATEMENT ALOUD). ATTENTION: TAKE NO'I ICE OF 

POSSIBLE MISUNDERSTANDINGS (FOR EXAMPLE IN THE DIRECTION 
OF THE ANSWER) ! 


14 . 1 

14.2 

14 . 3 

14 . 4 

14 . 5 

14.6 

14. 7 

1 4 . 8 


I become nervous when a dog bark.s continuously 
I can only fall asleep wlien it is really 

quiet. , , , 

It di.sturbs me when doors are always slammed. 

1 get annoyed when the cars perlc^rm a loud 
honking concert in front of oiu liouse. 

The noise of screeching brakes upsets me. 

I don't care how loud other people play 

their radios. , ,, i 

I enjoy it when children plr\y loudly and 

hav>pily with one another. 

Rustling paper is very disturbing to me. 


PRESENT LIE/r 15 AND THE RED SCAI.E! 

I would like to come back to health. Several complaint.^ 
about health are listed here. Please tell me again, 
to wluat extent these points apply to you personally, ^ 
As before, there are five poss i blc amiwers f or you f i mi 
" applies greatly" to "does not apply' on tlie red scale. 


( ) 


( ) 

( ) 
( ) 

( ) 
( ) 

( ) 

( ) 
( ) 
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15.1 Sometimes I have a pain in the heart area. (• ) 

15.2 I become dizzy at times. ( ) 

15.3 I suffer with headaches. ( ) 

15.4 I am rather nervous and jittery. ( ) 

15.5 I suffer from sleeplessness ( ) 

15.6 I often feel simply miserable or terrible. ( ) 


16 PRESENT LIST 16! 

People are exposed to a variety of noise sources today. 
Here on this list you see various causes for > noise, also 
heard within the dwelling. What is actually the most 
annoying in your area (1)? And second, third? V'Jhat do 
you suffer under the least (6)? Please form an order of 
importance. 

FIRST THE POSITIONS 1, 2 , 6 OR ASK ABOUT 1, 5, 6! 


ENTER THE POSITION NUMBER; 

16.1 Construction noise ( ) 

16.2 Automobile noise ( ) 

16.3 Radio noise , ( ) 

16.4 Aircraft noise ( ) 

16.5 Factory noise ( ) 

16.6 Railroad noise ( ) 


17 PRESENT SCAI,E Bl 

Do you believe that people can adjust to noise in the 
course of time ol do you consider adaptation impossible? 
Please judge with the aid xaf this scale how well or liow 
poorly one can adjust to noise according to your opinion! 
You may select any classification 

18 Has the disturbance due to aircraft noise increased (1) 

or decreased (0) in the past years according to your 
opinion? (REMAINED THE SAME =0) IB. 

When did you feel annoyed by the noise of aircraft 
last: today (1), yesterday’ (2), within the past 8 

days (3), witliin the past 4 weeks (4), earlier (5), 
not ever (6)? i-B • 

IN THE CASE OF ANSWER 1-5: What type of aircraft 

was that? . 


) ( ) 
( ) 


(■ ) 
( ) 


19 PRESENT 1, 1ST 19 AND THE YELLOW SCALE! i 

Several conseciuences are listed here resultincj (rom 
noise for the affected residents. Please tell me, 
using tlie yellow scale, to what extent such things 
occur here at your house as a consequence of recreational 
fliglit operations: not at all (1), hardly (2), moderately 

(3), ratluM; (4) or very greatly (5). 


19.1 Shaking house and room walls ( ) 

19.2 Rattling of window panes/dishes •() 

19.3 Interference in radio reception '(' ) 

19.4 Disturbances in listening to records or 

cassettes i ) 
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19.5 Interference in the TV picture 

19.6 Volume on the radio or television had to 
be turned up 

19.7 One has to speak louder 

19.8 Disturbs telephone conversations 

19.9 An obstacle to reading or thinking 

19.10 Disturbs working 

19.11 Prevents relaxation and evening quiet 
(inside) 

19.12 Disturbs leisure time outside 

19.13 It startles people 

19.14 Prevents falling asleep 

19.15 Awakens one at night 

19.16 Causes headaches 

19.17 Leads to earaches 
19. XX Otlier 


20 PRESENT LIST 20! 

At what time are you disturbed most greatly by 
aircraft noise: early in the morning (1 ) r late 

in the morning (2) , during the morning (3 ) , noon- 
time (4), during the afternoon (5), early evening 
(6), late evening (7), at night (8)? 


And when else? ENTER 2 NUMBERS BETWEEN 1 AND 8! 
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2 2 


2 3 


PRESENT SCALE A! . , . . . r.. 

I have asked you in what manner the recreational aircralt 
are disturbing. (INTERVIEWER; LOOK AT THE ANS\«!R TO 
QUESTION 191) Now how greatly are you annoyed about 
recreational aircraft on the whole? Please classify your 
annoyance again on the scale from "not at all" to 
"extremely"! 


Hero a number of things are listed, about which one 
may bo annoyed. Please imagine you would experience 
these things. In what situation would you be most 
annoyed (ij? Wliat would cause you the least annoyance 
(5)? Please form an order of importance! 

E N T E R T HE 0 R D E R N U MB E R S OF ANN 0 Y AN C E ! 


22.1 An argument in tlie family 

2 2 .2 Po o r s e r v i c e in s ! i o p s 

22.3 Noise of aircraft 

22.4 Difficulties at work 

22.5 Poor quality work by craftsmen 


PRESENT 
Here is 
noi . 

P lease 


F,IST 2 3 AND RED SCALE! 

a list of opinions oii tlie problem of 
Do you agree with tlu'se attitudes or 
again use the red scale! 


a i 1 c raft 

l'U)t? 


23.1 I have ol'ten been angry about tlie noise of 
aircraft. 

2 1.2 Sawiiig wood loudly disturbs me mtu'e^ than 
aircraft noise. 


( ) 

( ) 
( ) 
( ) 
( ) 
( ) 

( ) 
( ) 
( ) 
( ) 
( ) 
( ) 
( ) 


( ) 
( ) 


'(' ')■ 


( ) 
( ) 
( ) 
( ) 
( ) 


.(• )• 

( )' 









23.3 I have often thought of complaining about 
aircraft noise. 

23.4 I have become so accustomed to the aircraft 
that I hardly hear them anymore. 

23.5 I don't exactly die because of aircraft noise, 
but it does affect my nerves. 

23.6 Even loud aircraft have never bothered me. 

23.7 The noise of aircraft can spoil my evenings. 

' 23.8 I find it rather interesting to listen to 

i aircraft 

' 23.9 Aircraft noise is so awful that I will 
gladly move away. 

23.10 I feel that many people get more excited 
about aircraft noise than necessary 

24 Are there children in the family under the age of 
ten? (Yes = 1, No = 0) 


25 


IF THERE ARE CHILDREN 
How do the children react to 
INTERVIEWER; NOTE ALL DATA, 
GIVEN POINTS (Yes = 1 , No " 


aircraft? 

PRESENT QUESTIONS ON THE 
0 ) 


25.1 Disturbs homework 

25.2 Are disturbed during sleeping 

25.3 Are startled and fearful 

25.4 Other reasons... 


26 PRESENT LIST 26 AND THE RED SCALE! 

Now again a list with opinions. Please tell me whether 
you agree with these opinions or not! 

26.1 Loud aircraft noise is not good for the 

cardiovascular system. 

26.2 One may become annoyed about aircraft noise, 
but it is not damaging. 

26.3 Aircraft noise reduces concentration 
capabilities 

26.4 Aircraft noise causes no permanent damage 
to healtli 


27 PRESENT YELLOW SCALE! _ . . . 

Do you tliink that noise due to recreational aircraft 
is at least in part unnecessary? To what extent do 
you consider it avoidable? 

2B When someone wants to do something against too much 
aircraft noise, who should do that in your opinion, 
pilots, aii.}5oi t administration, local officials, 
giavornment? (WHliREVlH^ APPlilCABl.,E , LN I LR A 1 IN IHL 
i.EFT HAND BOX COLUMN) . 

28.1 Pilots 

2 8.2 Airjiort adm in i st r at ion 

28.3 Local officials 

28.4 Government 


( ) 
( ) 
( ) 
(• ) 


( ) 

{ ) 

( ), 
( ) 


( ) 


L 


28 29 
( ) ( ) 
( ) t •) 
( ) (■■) 
{ ) ( ) 
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29 PRESENT YELLOW SCALE! 

What do you think about how much these offices make 
an effort to reduce the disturbance to the population 
due to aircraf-t noise? Please answer with the aid 
of the yellow scale! AFK ABOUT POINTS 1-4, ENTER 
THE ANSWER CLASSIFICATIONS AT THE RIGHT (see precedinq 
page) . , - j 


30 


31 


3 2 

33 

34 


3f3 
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PRESENT LIST 30! 

Have you ever undertaken any measure especially against 
aircraft noise? Something from this list? (Yes = 1, 

No = 0; left-hand box column) 

Install double windows 
Sound insulation on doors, walls 
Ventilation and fans 
Ear plugs 
Taking tablets 
Write a letter of complaint 
Place telephone calls to the appropriate 
office 

Visit an office to place a complaint 
Discuss the subject with neiglibors 
Visit a protest 

Sign a petition, or similar action 
Join an antiaircraft noise group 
Other 


idoring undertaking one of these measures 
(from the list) against aircraft noise? (Yes = 1, 

No = 0; the right-hand box column) 

Have you ever been at the airfield here? (Yes = i 
No = 0) ' ■ ' 

Have, you over flown? (Yes = 1, No = 0) 

Could you please tell me whether you are involved 
professionally with the airfielc! or with ai re-raff’ 
(Yes = 1, No =0) 


30. 

1 

30. 

2 

30. 

3 

3C. 

4 

30. 

5 

30. 

6 

30. 

7 

30. 

8 

30. 

9 

30. 

10 

30. 

11 

30. 

12 

30. 

XX 

STILL LIST 


Are you cons 


30 31 
( ) ( ) 
{ ) ( ) 
( ) ( ) 
( ) ( ) 
( ) ( ) 
( ) { ) 

( ) ( ) 
( ) ( ) 
( ) ( ) 
( ) ( ) 
( ) ( ) 
( ) ( ) 
( ) 


( ) 
{ ) 


( .) 


PRESENT YEL.f.OW SCALE! 

To what extent (!o you feel that the airfield here 
anc! the possibilities offered by' it represent an 
enrichment for this area, an advantage for the 
community? What do you thiiik of there? 


STILL YELl.OW SCALE! 

What is your personal cTunion on recreational flying, 
how much under rUanding do you have for this type of 
leisure activity? 
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37 PRESENT LIST 3 7 AND THE RED SCALE 1 

Here are 5 standpoints on recreational flight operations. 
What opinion do you have on tliis? 

37.1 Recreational flying is an egotistical 

activity: one person flies and hundreds 

have to suffer under the noise. 

37.2 It must be a lot of fun to fly around with 
a recreational aircraft. 

37.3 There is no reason to become annoyed about 
recreational flight operations. 

37.4 Sometimes the sport pilots act like 
"playboys of the air". 

37.5 The recreational pilots have just as much 
right to exorcise their hobby. 

38 Do' you think that recreational light operations 
ought to be accepted and tolerated on the whole 
in spite of aircraft noise? (Yes = 1, No = 0) 

39 Occasionally demands have been made to place legal 
limitations on recreational flight operations in 
order to counteract the noise stress of the population. 

Do you support this demand? (Yes = 1, No = 0} 

40 Do you feel that recreational flight operations 
should be banned at certain times, for example noon 
or Sunday afternoon, or do you consider this 
unnecessa ry? (Yes = 1, No = 0) 


( ) 
{ ) 


( ) 
( ) 


( ) 


A 


{ ) 


{ ) 


( ) 


4 1 PRESENT 1,1 ST 41! 

Times are listed liere, inclucied by some people in 
flight ban demands. Wlnich times do you consider 
this personally desirable? (Yes = 1, No = 0) 

NOTE SPECIAL TIMES SEPARATELY: 

INTERVIEWER; WRITE DOWN AN ENCi7aMAYiON' MA 
CASE OF ESPECIALLY DESIRED TIMES! 


4 1. 

, 1 

Every day 

from 1:00 


; . 

to ; 

o 

o 

p . m . 

(• 

) 

4 1, 


Also from 

noon to 1: 

Ou 

p 

.m. 



( 

) 

41. 

, 3 

At night 

f r c^m 7:00 p 

. m . 


to 7: 

:00 : 

t . m . 

( 

) 

4 1 . 

,4 

Also from 

7 : 00 a . m . 

to 

9 

:00 ^ 

.. m . 


( 

) 

4 1. 

, 5 

Sa turdavG 

a f ter 1 : 0 0 

p. 

, m 




{ 

) 

41. 

. 6 

Stmdays after 1:00 p 

. m . 





( 

) 

4 1 , 

. 7 

All day on Sunday 






{ 

) 


42 According to your opinion, should fly-overs over defined 
areas, for example residential areas, be forbidden, or 
iloesn't that appear necessary? (Yes = 1, No - 0) ( ) 
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43 PRESENT LIST 43! 

When area limitations or limitations of flight 
operations in time are considered, who should that 
apply to? Please state what type of aircraft 
should be excluded according to your opinion from 
this list, i.e. should not be limited. 

GO THROUGH THE LIST INDIVIDUALLY, ENTER A 1 BY TYPES 
OF FLlGflTS TO BE EXCEPTED! 


43.1 Private recreational flights ( ) 

,43.2 Training flights of flight schools ( ) 

43.3 Towing starts for gliders ( ) 

43.4 Flights during recreational flight demonstrations ( ) 

43.3 Tours and sight-seeing flights (undertaken 

by flight companies) ( ) 

43.6 Tost flights made by aviation or aircraft 

companies { ) 

43.7 Advertising flights ( ) 

43.8 Military flights ( ) 


44 PRESENT LIST 44! 

There are four types of aircraft in the next list, 
which you have certainly hoard about at sometime. 

What type of aircraft do you find most unpleasant in 
the development of noise? And at what position would 
you arrange automobile noises in a comparison of 
unpleasantness? 

ASK ABOUT THE TOTAL SERIES AND ENTER THE POSITION 
NUMBERS (OF GENERAL UNPLEASANTNESS) ! 


44.1 large passenger machiiies ( ) 

44.2 sport aircraft ( ) 

44.3 pursuit jets .(. ) 

44.4 helicopters ( ) 

44.3 automobiles ( ) 

45 Would you take a positive or negative stand ibout 

opening the airfield here to larger aircraft? ( ) 


In finishing the interview I would like to ask a few questions 
on statistical data: 

46 Could you please tell me your ago? (YEARS) ( ) ( ) 

47 ENTER SEX: MALE = 0, FEMALE =1 ( ) 

48 How many people belong to the household in which 

you live? (CHARACTERISTIC: COMMON KITCHEN) ( ) 

4 9 PRESENT I, I ST 49! 

I hope you can understand that we also have to 
ask about income in order to ensure the statistical 
comparison of this study \'/ith other surveys. We are 
interested in the net income, i.e. after taxes and 
legal insurance, for all members of the household 


46 


together per month. It is sufficient if you 

simply mention the appropriate number from the 

list, but remember for all wage-earners together 

(4 9 . 1 ) 4 9.1 ( ) 

Which number applies to your earnings? (49.2) 49.2 ( ) 

50 How long did you go to the elementary school? 

Have you also attended other schools? How many 
years? 

ENTER THE YEARS FOR ALL SCHOOL TYPES ATTENDED! 


50.1 Grammar school ( ) 

50.2 Middle school ( ) 

50.3 High school ( ) 

50.4 Occupational schools ( ) 

50.5 Techiiical high schools ( ) 

50.6 Technical university ( ) 

50.7 University ( ^ 

50.8 ( ) 

50.9 < ) 

51 Had you heard about this survey before? (Yes =1, 

No = 0) ( ) 


00 Now we have finished. Thank you very much for helping us 
in our study. Please don't talk about this interview yet, 
since maybe neighbors or acquaintances belong to the survey 
persons and of course should not be influenced. 


ATTENTION INTERVIEWER: PLEASE FILL OUT 51 TO 55 AND SIGN THE 

INTERVIEW! ' ' 

52 ENTER DURATION OF THE INTERVIEW (IN MINUTES)! ( )( ) 


53 TO WHAT EXTENT WAS THE INTERVIEW DISTURBED BY 

AUTOMOBILE NOISE (AL) AND AIRCRAFT NOISE (FL)? AL ( ) 

(YELLOW SCALE) FL ( .') 


54 HOW GREAT WAS THE READINESS OF THE SUBJECT FOR 

THE INTERVIEW? (YELLOW SCALE) ( ) 

55 HOW EASY WAS IT FOR THE SUBJECT TO UNDERSTAND THE 

INTERVIEW? (YELLOW SCALE) ( ) 

56 WOU1.D THE SUBJECT BE READY FOR A FURTHER INTERVIEW? 

(YELLOW SCALE) < ) 

I ENSURE THAT I HAVE CARRIED OUT THE INTERVIEW CORRESPONDING TO 
THE INSTRUCTIONS AND WITHOUT FALSIFICATION: 


SIGNATURE 


Presentation of the Answer Scales Belonging to the Questionnaire 



• «• 

• • 

+ 

+<- 

anicht 

I bwenig 

ff;httelnassig 

dziemlicli 

eschr 

1 

: 2 

: 3 

4 

5 


Yellow Scale 

Key: 

a. not ci. rather 

b. hardly e. very 

c. moderately 


: 

- 

• 

+ 

++ 

: ‘^nicht 

•u stirat 
won i g 

0 stinvnt 
niUtolirassig 

zienil ich 

e stir, -lit 
sehr 

1 

2 

3 

4 

5 



Red Scale 

Key : 

a. does not apply d. applies rather well 

b. hardly applies e. applies very much 

G. applies moderately 


iiborlmt.);)! nicht 


I 

II 
111 
llll 

iiin 

llllll 
imin 
nil nil 
linn 111 
nniinii 


b.iuiUirordcntl 1ch 


Kcv : 


a. not at all 


b. extremely 


^frUhmorgens 

(6 - 8) ■ 

bsp'itinorgcns 

(3 - 10) 

c vo*'nUtogs 

(10 - 12 ) 

(j^mittags 

(12 - 15) 

0 nachtni ttags 

(15 - 17) 

f friihebemis 

(17 - 20) 

g sp;it.abcn(f5 

(20 - 22) 

h naclits 

(22 - 6) 


Key: 


Si • 

early morning 

e . 

af ter noon 

b. 

late morning 

f . 

early evening 

c. 

morning 

g- 

late evening 

d . 

noontime 

h . 

nighttime 


^ulk:i-(/rc'o.nt1ic:i gut 

+5 

be or gut 

+4 

c gut 

+3 

ic’i'i gut 

+2 

enchr gut als schlocht 

+ 1 

f mitloli-'nig 

0 

oiiv’bi* sclilociit als gut 

-1 

h ;.ici.ilicb scJdccht 

, 9 

j_ schloti'.t 

-3 

j vciir scldocat 

-4 


|k :.chlcc ht -5 

Key : 


a • 

extremely well 

g. 

more bad than well 

b . 

very well 

h. 

rattier bad 

c . 

wel 1 

i . 

bad 

d. 

rather well 

0- 

very bad 

e . 

more well than not 

k . 

extremely bad 

f . 

moderately 





f 







eblil'iilicli Steucrn und gosct^1icliGn 
Vcrsicherungon 


1 

f, 

COO und 

irohr 

2 

3 

000 - 

4 

000 

3 

2 

500 - 

3 

000 

4 

2 

000 - 

2 

500 

5 

1 

500 - 

2 

000 

C 

1 

000 - 

1 

500 

7 


750 - 

1 

000 

8 


SCO - 


750 

9 


250 - 


500 

0 


untcr 

250 


1 Uitlc no»noi( S'? •.i'.i .cli 
I fonde Zvn'c>*! 




Key ; 

a. net income aCtef subtracting taxes and legal insurance 

b. please simply mention the appropriate number! 


I 


GATHERING TH5 DATA: 
f , . 1 { Interviewers: 

The survey was conducted with an interviewer team of 
our own in order to take direct control of the Survey and 
instt^uct the interviewers ourselves. Students of psycholof'.y 
and Eociolopy in the universities at E raunschweip ( f or 
Draunschwe if and St. Aufustin) and I'.annheirn (for Efelslach/ 
Erzhausen and Karlsruhe/Forchheim) in hif;her semesters were 
employed, in all, 12 students. 

The instruction of the interviewers was carried out 
in 3 Bteps: 

Introduction into the objects and discussion of the 
questionnaire (and the correlated answer scales); 

-- Conducting a test interview (in Braunschweip, outside 
of the sample area, or in kannheim, compare figure ?)? 

-- Discussion of the experience from the test interview 
(including the difficulties and faults occurinf durinr; 
the interview) . 




Payment was partially made on the basis of completed 
work (with respect to the interviews), partially on an hourly • 
basis (with respect to the discussions etc.), although 
unsuccessful visits were also paid in order to achieve the 
most complete processing of addresses possible. 

The selected interviewers were accquainted with the 
special situation in the survey clusters by a tour throuph 
xhe location before bef inning the survey. 

5.2: C ontacting the Surveyed Persons: 

The degree to which a sample is representative, of course, 
is reduced when the number of persons drawn and not surveyed 
increases. Therefore, an important object was to maintain 
the rejection and other drop-out rates at the lowest possible 
lev('l. 

In order to achieve the greatest acceptance possible, 
for the survey, all selected persons received a personal 
letter before the interview, with Dr. l;. Irle, professor 
for social-psychology at the University in '..annheim, providing 
his personal and very helpful support (this letter is presented 
in figure 12). 
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V'if.ure 12» The Letter to the I'erpono for the Surveyi 

UNlV't^U^SITY ' OF MANNHEIM 

Faculty for Social-Sciencea , 

Social I'sycholof'.y -- 

Dr. Martin Irle, 

Dr. Bernd Kohrriann, 

(Address) 

(Dear .), 

We request that you help us in a study concerned with 
the environmental conditions in residential areas. Such work 
is necessary duo to the variety of iirobloms in Herman cities 
in order to pain assistance for planning decisions. 

Conversations and interviews witli residents of various 
cities also Felon/' to the clarification of the social-scientific 
questions in such a survey. i\e would like to make an un- 
prejudiced picture of the livinr, conditions piven here; ■ 
therefore, your participation and aid is important to us. 

Since we can survey only a portion of the population 
here, as in other loc.ations, we luwe selected a repi'csentative 
cross-section from a scientific standpoint. 

You are also in this selection. We therefore request 
that you tell us your opinion of questions concerninp the 
livinp; conditions in your city, representative for other 
citizens. We are not concerned in this case about the answers ' 
presented by experts, but ratJier a.bovit your own personal view. 

The interviewer who vvill visit you in the next few days 
and can identify himself as one of our associates is required 
to be discrete and fill out the surveys anonymously. 

We will only see the answ'ors of the persotis surveyed', but ■■■ 
not learn their names. 

This study sei’vos exclusively for scientific r'csearcli 
and is not one of the usual surveys for commercial purposes; 
it will be evaluated strictly on statistics. 

We will be }>leased if you answer a number of questions 
for cur associate. I,t this is not immediately possible, 
you may certainly make a l;iter date for tlu-^ itvterview. 

Please remember that each rejection of nr; interview 
reduces _ the accuracy of our results, lecru.ise the representative 
samy'le is reduced; ther'cfore, we hoj^e you will be willinp 
to I'articipate . 

I would like to thaiik you already for your readiness • • 
to par t ici[ia to . 



Figure 13 » The Supplement to the Contact Letter for Persons 
Rejecting the Interview 

WHY WE ARE REQUESTING CCOFERATION FOR OUR SURVEY i 

v\'e are presently studying "environmental conditions 
in residential areas" and are conducting discussions and 
interviews with residents in various locations for this pur- 
pose. Only in this manner, can we learn about the views 
of the citizens and construct an unprejudiced picture of the 
dwelling situation in certain areas. 

Of course, it is not possible for us to survey all 
residents; however, we cannot merely limit ourselves to 
contacting only certain groups (for example, only housewives 
or retired persons, because they arc often at home and 
perhaps have more time for us). Instead, the selection for 
the surveys must be carried out in such a manner that it is 
representative. Our interview sample, to which you belong, 
is also constructed in such a manner that it produces a 
characteristic cross-section of t}\e population. Especially 
for this reason, it would be vmfortunate, if wo could not 
survey you. 

(Each rejection of an interview reduces the accuracy 
of our results, because we arc tied to our first selection). 

Another word on anonymity; Since our survey exclusively 
serves scientific research (and not, for example, commercial 
purposes), the names of surveyed persons play no role in the 
evaluation (they are also not noted on our answer sheets). 

Cur only purj'ioso is to gain information on the personal 
opinions of the citizens. 

Therefore, we ask you a{’,ain to g.ive our interviewer time 
for a discussion (we will bo glad to make a date suitable 
to you) . 

The arguir.ents employod (scientific project anonymity, 
represent;;! ivo sample, free selection of date etc.) become 
clear in the letter; they were ;\lso employed in contacting 
the person to be surveyed by the interviewer (compare page 1 
of the questionnaire in h . h ) . ^•'u^thermorc , all interviewers 
obtained an identification card. 

The actual study goal has been somewhat masked by the 
formulation "living conditions in residential areas"; this 
should help avoid possible prejudice and make it possible to 
observe to what extent the persons surveyed mentioned the 
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> 

In the case of rejections, an attempt was made to deal 
with the objections and still, achieve an interview. 

For this purpose, a further letter, composed individually, 
accordinr; to the data of the interviewer, was sent together 
with a separate explanation of the project (see figure 13) 
and a new interviewer was employed. 

In this manner, approximately half of the orif.inal 
rejections were overcome the second time. 

. I ' , ■ 

^ The party commissioning the study is never metitioned 
to the person beinp, surveyed (if necessary, the interviewers 
refer to the study manap.er) . 

^.3« Time schedualofor the Interviews ; 

The first three weeks in April wore available as the time 
period for the survey. 

The interviewers were deployed in such a manner that the 
Braunschweip, or interviewers were first employed in the clusters 
there (be^'.in on April 1), then in St. Aup.ustin ( bep in on 
April arid ttu'n distributed in both cities; the I.annheimer 
interviewers bepan in iipelsbach/Erzliausen (April 2), tlien 
chanp.ed to Karl sruJie/Forclihoim (April 5) and were then also 
employed alternately. 

I'rocessinp of the rejection addresses bepan after com- 
pletion of the first week. The interviewers received a 
street map of the cluster and the address sheet for a partial ^ 

area; tliey I'eported the processinp of addresses I'epularly 
to the central survey manap.empiit , especially pivinp precise ' ■ 

information on. the drop-out reasons and possible information 
for a second interviewer. 

The interviewers worked accordinp to the instruction 
mainly with j.ircviously arranped dates; the tines were between 
8:00 a.m. and 11:00 p.m., with more than half of the inter- . . 
views conducted between 3*00 p.m. and 8:00 p.m. the averap,e 
duration was about 3^? minutes. 

It was possible to complete most addresses in the first 
10 days, but processinp the rejections was only completed 
after 3 weeks in order to maintain the smallest possible 
rejection rate and survey some persons, who were first away 
on trips. 

Ji li* J .... s t ati stics on pe rs ons Survey ed ; 

A total of 39t' interviews resulted i'ron t)ie addresses 

handed out. 

The different reasons for mistaken addresses and inter- 
view drop-oufs are listed in table 10: the complete interview 
statistic is compiiled in table 11 for 9 clusters and the 
total sample. 
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^'lith 7r’ tnistakon addresses {calculated in table ?t 
lOf-'j the official files were more up-to-date than assumed) 

^70 persons remained for the survey* of whom 85^j were surveyed. 
This is clearly more than the calculated value of 75/^ and 
is therefore a confirmation for the relatively great amount 
of work put into the survey. 

(for comparisoni in the two studies in London (McKennell , 
1983 : LIl Research Ltd 1971) 79:'^ were interviewed in each 
case, in the Munich JFG study (Schtimer and SchUmer-Kohrs , 

197 ^) 77/j wore interviewed). 

The most important drop-out reasons , wore : "away on a 

trip" (partly because of the Easter vacation) ai^d rejections. 

The rejections were chiefly based on lack of interest 
or time, on the whole, however, they appeared largely irrational 
and could not often be removed by the g.reatest amount of work 
with specific arguements related to the individual. In 
Bienrode (ESB) and Erzhausen (EGE) , the rejection rate was 
somewhat higher. In both cases the population consisted 
mainly in villagers who had lived there for a long time and 
were mistrustful (compare duration of residence and level of 
income in table I 6 ). 

Even when the interview drop-outs and the mistaken 
addresses are added together a success rate result of almost 
^4/5. 

Table 12 shows in supplement that the comparison of drawn 
and surveyed sample does not produce devia.tions in any case 
of more tiian 2 vj according^ to age and sex (the slight under- 
representation of the younger people may be based on the fact 
that they are more often away from homo and are therefore more . , 
difficult for the interviewers to reach) . 

On the whole, the final sample can also be considered 
sufficiently representative. 

5. 3< Supplementary Studies; 

A number of discussions and conversations was to provide 
BUijplemetitary information on th.e problem of noise from sport 
airci’aft. The following, persons were interviewed? 

The mayor of Egelsbach, Ur. G. Simon (also on the board 
of the airport company ar.d member of tlie aircraft noise 
cot!imission for I'igolsbach) 5 


I' . !•; p p e d a h 1 , e n g, i n e c r , a s 
citizen initiative against 


speaker for tl'ie Figelsbachor 
aircraft noise; 


V . T'luch (engineer in Egelsbach) from the ])lanning 
departmei'it of ti\e airport company in Kranki’urt (concerned 
with Eg.el sbacl\er planning); 



Kr. K. Olscheffsky, speaker for the action apainst 
the airfield in Karlsruhe-Heidensthcker (workinA toA.ether 
with ]{.H. wuestenhaAon, Federal Chairman of the Association 
of Citizen Initiatives for Fnvironmental Protection); 

H . -0 . Finke, enAineer, from the Physical-Technical 
Federal Institute in Braunschweia ; 

r^’r. H. Thienemann, manaA.er of the PordfluA Company and 
fliA-ht directed in Hartenholin. 

All of the persons mentioned reside in the survey area 
or directly in the vicinity. 

Since the interviewers also received numerous additional 
pieces of information beyond the defined survey, an extensive 
questionnaire on their experience was A.iven to them to be 
answered after the conclusion of the survey. 

Both sources of information proved to be helpful for 
interpretiriA, and evaluatinA the data. 

Noise ’■•ea sureinents i 

After the interviews, noise measurements were carried 
out at the selected measurement points (compare 3*5)* 

A total of 37? fly-overs were measured in the course of 
aprox. 10 measurement times, (chiefly on weekends). These 
were recorded on tape (to bo roAiatered at a later time in 
the laboratory) and the type (type of machine, possibly 
Alider towinA fliA.ht, etc.) and direction were also noted. 

The results are found in Section 7.2. 


Table 10: List of Reasons for Interview Drop-Outs • 

Erroneous Addresses (/): 

S deceased 
7; r.oved away 

Y foreigner (no knowledge of Geriaan lanAua^e) • • . 

F incorrect address 

Interview Drop-Outs (-): • 

U refusal 
R e.way on a trip 

R never found at home (in spite of repeated attempts) 
n another member of tiie jiouse'nold v/as already intoj'viewcd 
E time allotted for t’le study Jiad ended. 









Table 11: Interview Statistics for Clusters and 

Entire Sample 
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39 
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1 

6 
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47 
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.08 

BNN 

W 

0 

3 

0 

0 

3 

52 

1 

5 

1 

0 

0 

3 
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43 

.89 

.85 

ECE 

hh 

0 

2 

0 

't 

3 

52 

3 

2 

2 

3 

0 

1 

11 

41 

. 95 

. 79 

EEC . 

1-13 

0 

8 

0 

1 

0 

✓ 

10A 

4 

5 

6 

4 

0 

5 

20 

84 

Op 

.81 

YM IT 

G'i 

1 

1 

0 

0 

2 

53 

4 

0 

1 

0 

0 

1 

6 

47 

,88 

,87 

KAF 

SB 

0 

2 

1 

0 

3 

55 

2 

2 

0 

0 

0 

1 

5 

50 

.91 

.91 

>:ka 

113 

1 

3 

1 

0 

5 

103 

G 

2 

1 

0 

0 

2 

11 

97 

.90 

.90 

E.'i’O'J 

i:oA 

2 

30 

1 

1 

3'i 

/|70 

22 

22 

10 

7 

1 

10 

79 

393 

.93 

.85 
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CluatcM'i'i vp,j,. Tab 


I(ey:a.SQ designates the addresses v/hich were handed out, 

S| the persons who can be interviewed in principle, 

S the actually employed addresses. On the clusters, 
compare table 6, 



Table 12 ; Comparison of the planned and th e actual sa mple 


Ooplant/ 

er/a. elt 05-15 

’ ^ JahrcanGC 

14-25 24-55 54-.-45 44-55 

c 

54-57 

SumEie 

abaolat; 

I.'idiiiKU’; 2f?/l9 

Frauen: 

Danilnc <;9/57 

50/-52 66/5B CO/49 4C/27 

50/52 47/45 b9/50 47/55 

76/64 1 1 5/ 1 Di 'i 29/1 0 7 9 5/C 2 

25/15 

21/14 

44/27 

255/190 

247/200 

504/590 

roldtiv; 

Manner i\/ 5 

Fra\ien 5/ 4 

Sur.;r;u! 9/9 

8/0 15/15 12/12 9/7 

0/ 8 10/10 15/15 9/9 

16/16 25/25 25/27 10/ 16 

5/5 
4/ 4 
9/ 7 

51/49 
49 / 'd 
100/100 

-Geplant" be::ioht nidi auf 504 sur 

Atlrofu-.en; '-cr belx-ifft die durcli(;elUhrten did Inter- 
views (vrl* Tab. 11 ). _ 


Key; 


a. 

b. 

c. 

d. 

e. 

f. 

G. 

h. 


planned/attained 

age 

total 

absolute 

men 


women 

"planiied" refers to the 504 addresses handed out 

for interviews;'' attained" concerns 

views which were conducted (compare iable i ), 


6 ^ PHCCESSING THE STATISTICS : 

6.1; Punch inr the Datas 

All questionnaires were checked for completeness and 
logical correctness (for example in branching, questions 
or in the case of position numbers); furthermore, systems of 
categories for some open questions had to be developed 
( 18 . 3 , 25 . 35 . 2 ) . 


There were gaps in the data in some cases (question was 
forgotten by the interviewer or refused by the person being 
surveyed); sometimes the average value of the individual 
cluster was inserted here as estimated value in order to 
have a co, pletc data set for certain statistical analyses. 

After punching and checking, the punch-cards, it was 
possible to evaluate the data gathered statistically. 

6.2; I'lethods o f Statist ic al Evaluatio n; 

The data was evaluated by computer prog^rams (compare 
table 13) at the computer center in Hamburg,. 

The concept for evaluation was directed to multivariables 
and correlation statistics, i.e.. the statistical analyses 
were to reflect the total relationship of all variables 
examined to the greatest possible extent. This approach 
resulted from the interpretation of reactions to aircraft 
noise (and the co-determination by moderators) as a complex 
interdependent structure (as figures 2 or 1^^ demonstrate). 

ihe most important statistical procedures einployed ai'e 
explained here briefly for those not accquainted with the 
subject; 

„ Multiple Correlation; Relationship between several 
predictor variables, on the one hand, and a '“critcrium" 
variable _( quantity to be determined), on the otlier hand; 
the predictors are connected in a linear combination in such 
a fashion that the clospest possible connection with the 
critcrium results (maximum =1.); the beta weights express 
the contribution to prediction. 


lactor analysis: Computer procedure, defining a reduced 

system ol statistically independent ( " ortliog.onal '' ) character- 
istics, the ‘'factors" (dimensions" or "axes" of an hypothetical 
variable closed sj)ace) from a number of covarying (and therefoi 
partially redundant) variables; the correlation to each of the 
tactors (the "load") can be determined foi' each of the vari- 
ables; the system of axes can be subjected to a rotation 
in order to obtain the clearest possible loads on the variabler 

i"! i s c 1 ii;i i na t ion analysis; 'i)\is deals with a multivai’iant 
pi’oeedure, r'.oted, in which tr.e individual variables examined 
arx:' calculated w'ifh such weights in a coribined ouantity 
( d iscrirnination function") that the difference between 
the compared groups becomes a statistical maximum; the 
weih’-b.ts are given as loads or beta weights. 


These procedures are based cn correlations, i.e. measured 
numbers (r) for the relationship between tvvo value series, 

X and_y with positive values ( up to +1) indicating, a relation- 
ship in the same direction (Y increases when X increases) 
negative values J up to -1) indicating, a relationship in 
opposite directions, (Y decreases when X increases); values 
around 0 sip.nify no relationship. Correlations are sip.nificant 
(statistically reliable) with N=29B above r=0.10) (probability 
of coincidence "alpha" ■=. 5:'i) or 0,12 (alpha ^ lf>) . 

The main purpose of the evaluation was to determine 
statistical characteristics for the extent of disturbance and 
annoyance due to the noise of sport aircraft; moreover, 
the relationships between the study variables were to be 
analyzed (factor analysis) , the effect of the moderators 
on the aircraft noise reactions made visible (multiple re- 
gression) and the differences between certain groups of 
affected persons demonstrated (discrimination analysis). 

6,3s Formation of Characteristics : 

Individual data, constructed as an interconnected 
block (for example, the statements for an attitude scale, 
compare ^.2) or highly correlated to one another, are usually 
collected together to a total measure (summation or averaging 
of the answer values poled in the same direction) . A total 
of Ih such quantities has been defined (compare table 1^). 

The formation of characteristic values was preceeded 
by factor analyses of the question blocks; sufficiently 
correlated, unifactorial questions of homogeneous content 
were grouped together. 

.6.^! De script ion of t he Data S et ; 

All Bl questionnaire variables have been compiled in 
table 15 (two pages), corresponding in content to table 9. 
(Forthe actual wording of the question, please refer to the 
orig.inal questionnaire presented in ^^.h), 


In this case, simultaneously "abbreviatioBs" of 3 
letters have been introduced for the variables- frequently 
employed in the result tables of the next chapter (reference 
is made to table 15 whereever necessary) . 

In addition to the answer scales, the average values 
(N=39d) and the standard deviations ( in-so-far as they have 
been calculated) or, in the case of yes/no questions, the 
resulting percentual values have also been supplied. 


The intercorrelation matrix for 98 variables is also given 
in table lb. These are the i'earson-rv I-ravair product- 
mom.ent correlation coef f icien.ts ( r) or, in-so-far as 0/l 

data are calculated, point biserial correlations ( r , 

j^bi^ 

or point-for-f ield correlations (})};i). These t-v,o tables 
provide a first survey on the results. 
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Table 13: List of the Computer Programs Employed 

(1) Counter program (counting by columns) of the computer 
Center in Hamburg. 

(2) 3P3S Program System (Statistical Package for the Social 

Sciences^: treatment of data, statistical characteristics 
multinle regression; literature: Nie, 1970; Brunn cc Lapp 

1973/ 

(3) Portran Program System according to L.J. Veldman 
adantation of a. Guski, Psychological Institute of the_ 
Pree University in Berlin; correlation, factor analysis, 
discriminance analysis; literature; '/eldman, \36i. 


Table 14; List of Comprehensive Variable Characteristics 



/Kurr.fil, 




_^Frnrc^ 

Kiir'^ 

oT i tomr. 


19 

19 

?FK 

FKU 

9,11 

^ O 

5,6, 

,12, 

7,8 

14,15 

03 

15 

26 

'2UG 

G15L 

GBF 

3, 5, 6, 7 
1,2, 3,4, 5, 
1,2, 5, 4 

6 

19 

19 

23 

FFP 

FFS 

OFL 

* 

16,1 

1,3, 

7 

^5 

6,7,10 

14 

29 

lEG 

GBV 

1,2, 3,4,5, 
1 1 2 » 3 , 4- 

3 

37 

30 

BSF 

- 

1,3, 

1,2, 

g , 5- 
3,^i 

5 

40 

HUE 

edu.-fih 

1 

30 

SI':F 

6,7, 

8,10 

,11,12 

4 9 



1 

°Vcl. 

Tab. 15 

I 

• 

1 ;.c 

. vcr 

;oint avif 

uio 

oi ubc^ogoneu 

I'uicr- 

punl' 

tc <ier F 

raqo. 





— 





Key; 


a. question 

b. abbreviation 

c. compare Table 15. 


"Items" refers to the subpoints 
included in the question. 
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Table 15: List and description of all ques tionnaire varia bles 

Tab. 15: LIS7H uiJi) BEScliHiil'CKG ALizi-: >’rage30gk;;yahiable:;. 

.1 ■■■ " I ■■III. — — — — — --- ” '*g 

Ijr. ^t-’r yDiiri'HlilrlH ^ 5 

f 11 e a k t i 0 n K V a r i a b 1 e n 1: 

Gcatorthoit durch aportflucbc-triebs , _ 


^0 SlI? Sponlan-Mur.inmn Flurlknn ^ 1 

12 Sppntan-k’oaaxu;;': ;jn.i r.u Fr.i' 1 

19 FFK piu-^i«rri polroM fur Aor.iMiinikiJtio)* s 

19 FFlk Fly^i ai-:n-i''oi;',t-a fUr }iC,"cr.orati(.)n ^ 5, 

19 FFP Fluri.;ii'ni-i'oJ.(:cn phyaikali ach 17 Z. 
19 FFS Plu"lLrrr,-Foir,cr.: Sc!-.:"CJ':^.cn sL 

19 J-lraei'.rcckoa ■.vc,^en Fiu/p;o’.Jccn 1 

20 FL-Bldruip-; Ta,‘:ca:’eiPt*:i 2 

10 Zu? Zuaalirio ZUrunf, Fluclarin 1 

10 KAF Ktirzi idler Are 3 or FiMF.liir;;: __ 1 

25”' Hoij.Keaktiori V. Kind era aui iL 2 

h R e a k t i 0 n c V a r i a b 3 e n 

Bcv.ertur.c des Oportnucdarinprablerac ; 

^?1 SPA BporfT.lUj'larin-Ari^er (ciobal) 1 

?> SFb Zl'jri'arkeit Fiu;-';i;irr.! 10/7 

OFB Flur;;aa:-',!'.drrn iniorer.'-mP 1 

90 AOF Aki-.eptie:-u:ic Sport- iMiof;eroi 1 

57 )3SF ko-.vertunn Si'orti'Iio^oj c-i \.ncr,. ) 
yj S pay am Plie,:C':i _ 1 

56 YSF Veratandnir, Sport-Pi ie;:(;roi 1 

/,/\ Kanr.roiha Flu.sliir.r.art cn _ b 

l[f, RPS !k:r/:r,i']uplar;',:.'rtcii;P:;a.:; Sporlfl. 1 

16 JianfiavUie Lar-^arten 6 

16 KLF PaiuPrcrhc p.-irrarten ; iknic P-lnp;] arm 1 

22 Kr'J'..”:j'cihc Arcernirio 5 


0/1 ^bi- 
0/l 7Cr^ 

1. 0- 9.0 1.50 

1 .0- 5.0 1.92 
1. 0-5.0 1.27 
1. 0-5.0 1.1 6 
1-5 1.60 


II: 



0 

1 

o 

5.7R 

5.20 

0 

1 

o 

5. 10 

1.19 

1-5 

1.6'. 

1 .10 

0/1 


/ 

■; .0-5.0 

2.7/ 

1 .02 

1-5 

4.U 

1.10 . 

1-5 

5.'' 6 

1.15 


kn/.arc: he Ar,:or;ii rac ; Jian- Flnclarin 1 
FJ'.ij'.pjata VortcJl (icr (h.psend 1 

Grande riir Flu /'plat a 1 

t R c a k t i 0 a a v a r i a b 1 o n 
I'aCnahmcn aur FIui:larmr::inde ruM;:: 


Phynikal .FaSnahnon ccron FL 
Sorialc* yadnaiir.on f/Vk'n Fk 1.6. 

Erv.'Of'ene rnrialC' er. ("PoP.Tj 5 

Er.voj'eno ph.vr.il;. raSra.i.ren ry^i',.ih 6 
I'e t i 1 1 0 n : a r PI "a (\ r i a t a u r, i c r a i c ;i n. 1 
Ke:n PrauSen-S: tarn vay-ini FI 1 

Ik'inupni nto.’il ion v/e ri.'n .■ .lu..>.ir,r, 1 

Geiiftal . ?‘..'od’.rank . Sporttl ic.iei’ci 1 


. J < V > C-l t'Ot 


p:r..';!rtete 

PI,-Vcr.nn 

; V. C i 1 C 

Porder'and 

rnich Piu 

lc!':b 

Zei.U ..Per 

'nir..;nkun;'' 

;■ A UdVOr 

Gc rnent 

(■ Plu-'ver 

1.' 0 *• r ^ h' i. V. 

Poinie reiif, 

.iut T' iU'- 

i .Jr, 

Po:'d<'ru 

:..uf '.Vod 

"" J 

rjf'hi_ 

re non: anl; 

, Art VC 

Suiaariiiiy 

;',l S.'V : v,' l 

Poz- 

1 r. . 1 .‘.V. 


0 . 0-1 .0 
0 . 0 - 1 .0 
c /1 
0/1 
oVi 
0/1 
0/1 
0/1 
0/1 
c /1 
0/1 
0/1 
0/1 
0/1 
0/1 
0/1 


(See page 64 for key) 
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fracton (^-1 ) 
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- 
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-5 

2. 

04 

0. 

o7 

1 

0- 
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1 

0-70 

9. 

56 

9, 

bO 

0/4 

1 , 

,0-5 

.0 5. 

75 

0, 

vBG 

T 

1- 

r. 

5. 

Gl 

1 . 

12 

G/6 

1 , 

,0-5 

.0 2. 

15 

0, 

>91 


1,5 o d c f a t 0 r V a r i a b I 0 n II:. 
Lar;n-bo::o/;f-t;c I.:oinunp,oa and i:inato.l.luni,'cn ; 

P' G<‘.sur.ihol tl . ]'o.''iirol;t’.i!;,-,on \vcr,.FL 4 /k^ 

I La i x'-OiiuM’ 3 mu i oiikoi t ( <'.oni')'C‘l .1. ) Cs/6 1.0-5.0 
I, Geibivt-h^aooLdva.Iur"' r.ofiail,):. 1 0-10 

G Go.l bat-i'i.'ui aci;:i ‘ a , Gov.'o.'.a i)u ’i: . L'.u'm 1 0-10 


Loi b;’.r:u;:i L 1 
GJaubo an !'io: 
rero.;.','; oho 1 
1 \ rL..dn 1 .ic:!)'.' , 
Lcr-alMiohcr 


! li'-aUir-M 


■.(.liurl: .Liirm 

1 

0-10 

4 .90 

2.70 

ain.r.en 

G 

(H) 

/ , 

/ 

;ii,r, ]ur;a 

1 

1-G 

2.6 



1 

1-5 

5.0 

1.2-4 

aniv.-oj't] . 

4/4 

1. 0-5.0 

2.42 

o.vv 

/'.I a t;; 

1 

0/1 

O'l/ 

/ 

v.llc7;on 

1 

0/1 

46/ 

/ 

;',pl atr. 

1 

0/1 

7/ 

/ 


^ X o n t .r 0 1 1 V a r i a b 1 c n s 
^ ba ten aur Jnterviev/-Gitv:'.tio)i s 


11BI Beroitcciaif t doa hr fr;',,r,ten r,.Int. 1 

In u'l'v i ov.-vi-ri 1 anda.i ;i <ico Jh}rrafton 1 
B'.Vj) j)oro: i..ooh i I't ::u wcoitcrei* Bo fr.'ir.un^ 1 

luU-rvi ('•.v.otdrua;' d’u'ch i'i'u.-;larn'. 1 

Vor i i.xh'tMiorl von Ur.l race 1 

I)itc'rvi<;.v.1av'cr 1 

Ta/: x!c'i’ r:\r\nii: 

Taocomnt dor Betraruri^; 1 

dC's J }', l.< rvi (MV(>!'n 

bunciciu-.t vor .'C-.i ;'ort ] 

Clhintoi’ d)’!i lie i'l'i'i’.'lvn 


1 

1-5 

4 .05 

0.96 

1 

1-5 

5 . 65 

1 .05 

1 

1-5 

5.62 

1.11 

1 

1-5 

1.64 

1 .01 

1 

0/1 ^ 

14/ 

/ ■ 

1 

(Mill) 

56.5 

10.56 

1 

1 -:.'4 

- 7 


1 

0-2 '4 

- ■ 

- 
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Key to Table 15: 

a. No. 

b. abbreviation . 

c. name of the question 

d. subpoints 

e. scale 

f. Reaction Variables I: disturbance due to sport aircraft 

g. 10 oriT* spontaTiOous mentioning of aircraft noise 

12 spontaneous mentioning of aircraft noise (question 11) 

19 F?K consequences of aircraft noise for communication 
19 i'i’R ccrisequences of aircraft noise for recreation 
19 i'FP physical, consequences of aircraft noise 
19 • FFS cor.sequehoes of aircraft noise: nain 

19 fright due to aircraft 

20 aircraft noise disturbance: time of day 

18 iS? increase in disturbance due to aii’craft noise 

10 Kiu? recent annoyance due to aircraft noise 
25 . negative reaction of children to aircraft noise 

h. Reaction Variables II: evaluation of the noise problem 

due to sport aircraft 

i. 21 SPA (.global) annoyance due to noise of sport aircraft 
23 SPL disturbance due to aircraft noise 

23 SPo listening to aircraft is interestin.g 

38 ASP acceptance of recreation flying 

37 BSP evaliiation of recreatior.al flying (neg. ) 

37 BS2 en^ioyment of flying 
36 /SP understanding of recreational flying 
44 importance of types of aircraft noise 

44 RPS importance of types of aircraft noise: 
importance of sport aircraft 
16 importance of noise types 

16 RIlL-' importance of noise types; placement of aircraft 
noise 

22 importance of annoyance 

22 RAP importance of annoyance; placement of aircraft 
noise 

35 PVG air field as advantage for the area 
35 reasons for the air field 

3 , Reaction Variables III: measures for reducing aircraft noise 

1; . 30 Bid-' physical measures against aircraft noise ••• 

30 Sldl' social measures against aircraft noise 

31 social measures considered against aircraft noise 

31 physical measures considered cigainst aircraft noise • 

30 P?P signing a petition for the air field 
09 not sittin,' outside because of ^liroraft noise 

06 moving av.'ay intended because oC aircraft noise 

39 G3S legal liiid tations to sport flying 

28 expected aircraft noise resnonsibili ties 

42 PBR demand for limitations to flight routes 

40 ;,BP limitations in time for fli,.-:ht traffic 

' 1 1 dcsi.red times for flight banns 

41 PMP demand for bar.n in eari.y afternoon 
41 PV.’P derr:.:ind for week-end f.)..: iit bann 

43 type of flights not to be limited 
'1 5 2BP permit for Ittrger aircraft types 

6 ^ 


* / 


' J . • ' 

I 

I 

' I 

Key to Table 15 continued: 

l. Moderator Variables I: living conditions and personal data 

m. 47 Gi)B sex of person interviewed 
46 ADB age of person interviev/ed 

48 Pin persons in the household 

49 EBB income of person interviewed 
I 49 EBH income of the household 

i 49 average household income (BBH/PIH) - 

50 SBB education of the person interviewed 
02 L'V.'H owner of the apartment/house 

07 iSG own a garden 

07 BTB own terrace or balcony 

00 frequency of sitting outside (in days} 

05 probability of moving av/ay 

01 u’iX) duration of living in the community 
01 V/BII duration of living in the house 

05 ZV.'G satisfaction with the neighborhood 
04 BGZ present condition of health 
15 GBL list of complaints about health 

n. I'iOderator Variables 11: attitudes and opinions related to 

noise 

0 , 26 GBP fear for health due to noise 
14 BEG (general) noise sensitivity 
13 SEL individual estimation of noise sensitivity 
17 SEG individual estimation of adaptability to noise 
11 importance of living conditions 

11 RLL importance of living conditions: placement of noise 

27 M’L avoidability of aircraft noise 

29 GBV Belief in the efforts of responsible persons 

52 PrO? personal knov/ledge of the air field 
35 PEP personal experience with flying 

34 BBP work related to the air field 

p. Control Variables: data on the interview sitnation 

q. 54 BBI readiness of the person to be interviewed 

55 understanding for interview on part of person 

interviev/ed 

56 BvvB readiness for further survey 

53 disruption to interview duo to aircraft noise 

51 previous information about the survey 

52 duration of interviev; 
day of interviev; 

time of day of interview 
Jiame of interviewer 
first refused 

cluster of the person interviev/ed 

r. The ruunbers refer to the questionnaire presented in Section 4.4 
The underlined number of subpoints was processed in a compre- 
heiisive characteris cic (compai'e 6,3). .■r/erage value ("X) and 
standard deviation (s) are for the entire samole (K = 393), 

*: question was :iot directed at all persons. 
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Tabic 16 continued 

Toric. 


y.in c 

il ' 

0 . 0 ^ ^ 

(,'■)'/ t 

1 .0^’ ' 

' : , 1 • • * 
C.Ol 
M.o:> ■- 

0,0. '1 •• 

1 1* ^ 

n. l<> '■ 

o , Oo 
1 ,0'' 
O.oi 

l',V I 

■\ *f • 

0 ♦ 0 0 ' 
-C.OV • 
, 0^ 
O.O’' 

•M' , 1 0 

I .oi' 
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7» AMALY^IS OF THE DATAi 


7,1> Demopr ^ph y sa-f^P ^-gs* 

To what extent the sample deviates in ap,e and sex from 
thP ooLon denominators in the clusters and these deviate 
from the avcrap,e data from the Federal Republic of Germany 
is shown in table 1/. 

The data demonstrate that the portion of older residents 
( 60-70 years) in the survey areas is comprativeiy leoS 
and the middle-ared persons (30-50 years) are proportionately 
more freouently represented than in Germany as a whole, 
thil effect was intonsined still more In the actually 
surveyed sample. 

■ ■ Some demorraphical characteristics of the study persons 
are compil^^ table 11. 

The data on education, income and home ownership document 
the fact that the socio-ecconomic status in the clUt-ttr o . 
Aueuctin-Niederberf' (BNN), an area including, chiefly officials 
and self-employed persons with condominiums and numerous 
larpe homes', is clearly the hiphost ^^d in Erzhausen 
as well as the Braunsciiweip.er clusters (Poi:, Lbl . ) , the 
"countrified" areas, it is at the lowest level. 

Erzhausen and Thuno arc also the areas with the forest 

duration of residence by far of the Pf “"f, f 

averare of 20 years in the same house) , while the other ere 

UUh the exception of Ka-Heldenst«cker) are all 

Udential areas of the past decade; i" juriitin 

roinp on in some of the clusters, especially in &t. Auf.u.tin 

(BNH, FEN) . ' . 

In summary (compare also, table 15), 
the airfields examined can be described as follows: ^ 

years old on the averaro, averap.e net income, about I 300 
German Barks, usually 1-2 children, l/3 have more tnan eir.ht 
velars of sciioolinp. chiefly the owner of the appartment ^ 

L of the house (5b'.’ and 3Aths are the owners of then own 

gardens. 

All clusters (perhaps with the exception of iGl and u/i/J 
essentially demonstrate the characteristics of quiet sub- 
urbs (compare the maps in figures 3 to t) ana are chiefly 
situated at the edre of fie.ld oipforest areas (10 , 

PWA 1' AU . lAF) -- a situation which pr.oaabal> appliOo 

to the maiority of populated areas near recroactional airfields, 
and of course, havinr, considerable influence on the evaluation 
of the problem of aircraft noise considering, the structure 
of expection of the persons residing there. 

2_. 2_| A c o vis t ic- a 1 H e s u 1 1 s. ; 

The results of the aircraft noise measurements (compare 
3,t) are summarized in table 19. 


Ihey shov/ that directly under the approach and departure 
1 me ( measured at a distance of 1 . 5 km from the middle of the 
runway) take-offs can be heard on the average at a level of 
74-75 and landing!, s at about 63 di;(A )5 at 0 . 5 km to the side, 
take-olfs were measured on the averap.e at 63 and landings 
traffic circuit measuring point I 5 produced 

_ (ror comparison! Egelsbacher measurements of 4ll 
fli^’ht events produced values between 60 and 7 ^^ or about 
65 dl-{A) on the average according to Apfel and A'eber, 1973. 
Jokiel ( 197 ^) sets L^^values between 45 cind 55 <^r a maximum 

level of 70 to 80 di(A) for landingfields) , 

The value at measuring point B 5 can be taken over, 
directly for the cluster in I'hune ( rSD) j an estimated value 

assumed for the cluster Bicnrodo 
(*,oi.-.), wity\ take-offs dominating. 

It must be taken into consideration, however, that the 
nieasuromonts also included several machines larger than the 
usual recreational aircraft. 


Ihis noise stress is, v/ithout a dovibt, lower than that 
expected near commercial airports? for example, the average 
value oi the f ly-over . peak level for the 32 survey clusters 
in the i.unich study of the DFG research project varied 
between hO and 101 dh( A ).( compare rinke and r.;artin, 1974) 

■Mien a comparison is made, however, with other noise sources 
such as street-car noise, the measured sound levels do prove 
to be considerable. • 1 

^'OT comparison, the Lj^^^value (the sound level exceeded 

10 “,. of the time) for street-car noise is situated in residentia' 
aieas primarily between 45 and 65 dr (A)? for example, the 

clusters in I-unich amounted to 
g/-.9 ur(M). buchtan and Kaska (1974) mention average L 

values, between 55 and 77 dr(A) for four partially heaviH 
traveled street in L)Usseldorf. 

h e aircraft noise levels ^ensured in t^mun^chweir 
are certainly clearly differentiated from the usual eackground 
level; an addition, ’quiet" recreational aircraft does not 
have a problem - - 

direction from above) are usually perceived and one becomes 
conscious of them. <-a.ui,.uw 


••Acoustical data mentioned here, however, should not 
Pe over evaluated, si;ice the test measurc'monts had to bo 
limited to a relatively brief measuring, period and serve only 
as a preliminary source of information. 


TV 


results to 


lejeioro, it is also h.ardly possible 


. . to apply the 

_ tlie o^.ner clusters in St. Augustin, ■■'eol'-'bach / 

mrzhausen and Ivarlsruhe/r orchhein. Cnly in a rough approxi- 
mation can tno following sequence of aircraft noise stress' 




be estimated from the available data as well as the position 
of clusters: bSE ; INAs KAH. FNH, EGb , rNNj KAr , LGE; 1st. 

The extent of noise stress, of course, not only results 
from the levels, but just as much and 
from the flir,At frequencies , ( compare 

thousand take-offs or landings nay be expected pel ^n^^, 
and on some days several hundred in 

orhweir a<^- well as at other study locations, and in the main 
waf"lc' hourc.. the tako-offe or landinpa follow one another 
at intervals of only a few minutes. 

7 . 3 ; Reaction to Aircraft Noise j_ 

To what extent the noise stress 
recreational airfields trir.r.ers disturbance and annoyance 
TiU bo explained in detail in the _ following: (compare also 

table 15 in 6. A and the questionnaire in 4.j). 

' It is first obvious th£xt the surveyed persons consider 
aircraft noise the most annoy inr,. compared to all otaer noioo 
sources - automobile, construction, railroad, factory and 
radio noise. In judcinr, tbe order of importance 
aircraft noise was placed ^t position 1.6 on the averar, 

(the other typos of noise recioved 2.9 to 4.c;, 

Some special local noise sources (highway and railway 
BSE. street-cars BNH . partially construction noise in 
and railway i-Xib) had no important effect on this older of 
sequence. 

To the reneral question (bo. 10) about disturbinr. . 

conditions, TO:; of the persons' surveyed spontaneously mentioned 
"noise" and AS','- "aircraft noise"; to the question about th .. 
type of noise in the residential area (T.o. 11/12), even 
7 b; me n t i o n e d aircraft 0 i s e . 

Tvne and extent of the conseouences of the aircraft noise, 
especially the disturbance to daily activities, result from 
the answers compiicd in table 20, 

'I'he most important aspect of disturbance is the_ recre- 
ation: feel "moderately", "rather" or "very", in leisure ■ 

tire outside (on balcony, terrace or in the raroen,., U), • 
consider their relaxation and evcnins quiet ( insioo) jicr.ativel^ 
aifcctedi 30 or AA,'-, however, mention that they are not 
affected. 

(.;hen the answers "Hather" and "very" arc interpreted 
as an expression of "considerable" disturbance, t'ne ])orcentual 
values of '}(■ or 2A result) . 

Even 16': also mentioned disruptions to sleep, partially 
relateci to the noon quiet (especially on hunday) . 

Also, obstacles to communication, the second most in- _ 
nortant aspect, are mentioned (on the a.verar.e by one of live ■ 
of the persons surveyed) , for example, the necessity o. 


speakinp, more loudly or turning up the volume on radio and 
the television. 

ThP data on negative effects on work are also notable 
(and to reS?r.ror 'thinKinc) with l 6 or 2 B; , f^thornoro^ ^ 
krthernorc, on teinf. frightened as a result ^e_ 

( 2 &: 0 . on tne other hand, pain and physical elfect., I . g 
rattling) are hardly ever mentioned (max 10 ,'J . 

The tines at which these disturbing, effects are chiefly 

?sr’£rofihrdS/Sort^j.odfaU:5r--^ 

S™. afternoon and early evonine. l.e.. aprox. l.-b.OO p.n. 

How often the residents near airports are annoyed ty 

aircraft noise is illustrated 

time": 9 ‘‘' answered, today i 9:’ yeoterat y , . 

nontioned the past week and U-, the ,^'^ 4 '“’"^“"’ 

50 :. felt that the "disturbance due to ^ 
has become greater in the past years . 

flights had been more or less sensitivity 

S^SIstSiS ?he^enviio^;e^? Ls possibly increased). 


The 
examined 
question 
aircraft 
in tabic 
persons 
( answer 
6 - 10 ) . 
obvious 


extent of annoyance due to the 

was to be included collectively in the followi t,_ 
s "iiow greatly are you annoyed about recreational 
on the whole"? The distribution of answer^, (ivcn 
, shows that approximately one-quarter of the 
surveyed are not annoyed whatsoever, one-half moderately, 
c' te-brie- 1 - 5 ) and one-quartor greatly ^categories 
Af the same time, the considerable scattering becomes 
(plotted in figure 1 , 5 )- 


A ruestion parallel to this sulgiect produced SOT each 
fer ndt:)4u-dira5i for ncderatcly/rather^ 
verv*. ? 6 ‘'.). In this connection, t>\e total Ooti.....-tion- 

the'inteVviewors (taken from their experience repor^^s^^^^ 

compare 5 .?) are of interest -- accordang^to them, 

Xenred disturbed and about 1/3 expressed serious negative 
effects on daily life (also outside of the interview . . _ 

['Ihe impressions of the interviewers are con;:rucnt \/ita the 

survey data) . 

At least half of the affected persons theii experience 
flight operations as annoyance, certainly to the extent that 
it concerns leisure time and recreation at home. 

The aucstlon also presents itself here to what extern 
other aircraft besides the small propeller machines, of interest 
iioro, cause the disturbance determined. 

ror this reason, in the quesstion about the last armoyance 
(ho IF), the tvpe of aircraft was to be mentioned?, y 

ihe persons interviewed listed recreational/tra: nr ns/p 
Src?aft O ' similar answers and i/3, other types ( 12, ■ P‘^>^;«nger 
arcraft, ? hefocopter.u , If ia.UUary jet-s ana other),. . 


Aecordin/^ to informal data of the interviewers, tne | 

annoyance appears to be determined substantially in a portion 
of the residents near airports by defined individual events 

for example, the V:i jet in Braunschweig or helicopters 

(border police, police, e.g. Hangelar or Egelsoach) . 

Of course, how the recreational and private flight 
operations are evaluated, to what extent they are accepted 
as leisure time activity play a role in the disturbance and 
annoyance due to aircraft noise. 

The data gathered on this subject as compiled in table 
23 nov/ demonstrate that about one-half of the persons surveyed 
have personal understanding for flyirv: and tendtov/ard a 
positive evaluation. 

31‘"; however, consider recreational flight an egotistical / 1 j 

matter" (nuestion 3?*D and 533' feel that at least so:. ic 
sport pilots act "like playboys of the air” (question 37-^0 5 
51 ''" have "reasons for becoming upset about recreational flight 
operations" (37.3) • 

83', S of the persons interviewed still want to "accept and 
tolerate recreational flight operations in spite of aircraft 
noise” (although not without limits as will be seen in 
section 7’ .5). 1^ spite of this tolerant ^ attitude , only 3 

of the recidents surveyed consider the airfield "an enrichrceriw 
of this area, an advantage for the community". 

In-so-far that this was explained in_ content (question 
35), 157 '- mentioned the leisure possibilities, lh';:> ecconomic 
advantages, 6'/7 a better rc’putation and other useful ef- 
f'^cts (e.g,. rescue possibilities by helicopter). 


The question can be y:>osed on the importa.nce which tne aircrait 
noise problem has for the affected persons in relationship to 
other environsiiental factors and private sources of annoyance. 

The subject matter already rrientioned in the introduction, 
that aprox. one-half list aircraft noise spontaneously as a 
negative environmental condition, points to the evaluation. 

Two epnparison questions (compare the average classifi- 
cation in table 2^0 now show that _ aircraft noise is_perceiyed 
on the one hand, apparently as being the most negative living, 
condition in tiu' residential areas examined, b'ut on the 
other hand, measured against typical sources of annoyance in 
daily life, is- by no means the m.ost negative which anyone could 
immagine. 

The importance of the aircraft noise problem, hov.-ever, 
also becomes clear throug.h the fact that 1/3 of the persons, 
intervi o'.ved b.ad signed aii anti-noipe petition and 3.A' desire 
a limitation of flight operationsj the opinions on reducing 
aircraft noise will be treated later ( in ?.5) in more detail. 
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In conclusion to this section, the connection between the 
various variables, of the reaction to aircraft rioise is shown, 
using a factor analysis ( conpare 6 . 2) . 

From the solution in table 25 (including 5^/'^ of the /76 

variable covariation), 4 main aspects can be interpreted: 

-- The extent of disturbance to daily activities due to air- 
craft noise. 

The evaluation of the (local) aircraft noise and of rec- 
reational flight operations, 

The general disturbance and annoyance due to aircraft 
noise, 

The tendancy to undertake measures against aircraft noise 
and flight operations. 

To what extent the aircraft noise reactions described 
are influenced by moderators discussed in the following; 

7.4; Moderators of aircraft Noise Effects; 

Since the reaction of aircraft noise extends from complete 
indifference to very annoyed (compare for example table 
22) and a considerable scattering of reactions is also ob- 
served within one ond the s^vne o.re<i (with the sane ainount.ox 
aircraft noise) , the question presents itself about which 
non-physical factors contribute to the explanation of this 
variation. 

Such variables, termed moderators, have already been ZlL 

mentioned in the discussion of the concept of noise (compare 
2.3 furthermore, 4.1) (analyses and results on this subject 
are found in e.g. DFG research report on the effects of air- 
craft noise and in Schlimer 19?4) . The problem is ilustratod 
by a diagrain (figure 14 in accordance with with Hohrmann, 

19?4x. 

The moderator variables defined in this study can be 
seen in tables 9 and 15 • • • . 

To what extent the variability of disturbance and annoy- 
ance in multiple reg.ression models (conpare 6,2)_can be ^ _ 
determined by personality characteristics, especially opinions 
and attitudes correlated to noise can be seen on table 26 . 


It is then shown that 5 variables are important moderators 
of annoyance about ( sport aircraft) (S:'A, model 3 in table 26): 
belief in the (anti-aircraft noise) effort of the responsible 
persoiis (GI:Z) , general noise sensitivity (li!.G) , an estimation 
of the adaptability to noise (SIC), belief in th.e damaging, effect 
to health of aircraft noise (Gf? ) , a,nd the fact 
evaluate recreational flight operations neg.at ively , fear 
annoyed by it, and desire limitations, as well as the corres- 
ponding opposite group, ano compare the two groups in the 
moderator variables. 
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Such a conparison can be made statistically with the aid 
of the discrimination analysis ( compare 6 . 2) . Two analyses 
are_found in table 2?, one for the above-mentioned classifi- 
cation ("VFF"), another for a division according, to f.eneral 
disturbance and annoyance due to aircraft noise ("SFX"). 

The results essentially oorrespons to the regression 
analyses. 


In summary, (and somewhat in generalization) the fol- 
lov/ing can be stated on the influence of moderators, i.e. 
non-physical variables on the disturbance and annoyance due to 
aircraft noise? the affected persons react more negatively 
on the average, with increasing 

I 

fears for health, 

general sensitivity to noise, 

-- belief that no auaptation to the noise stress is possible, 
doubt that the appropriate officials are prepared to help, 
as v;ell as, at least in tendency, 

-- v/ith increasing age, 

with increasing tine of residence in the noise area, 

-- in-so-far as the people live in their own home with a 
garden. 


The considerable scattering, of reactions to aircraft 
noise is therefore not only explained by differences in air- 
craft noise stress in a physical sense, but also as an 
effect of various personality structures, especially the 
attitude to the environment, i.e. factors not directly 
dependent on the extent of disturbing and annoying aircraft 
noise. When considering, this subiect matter, a concept for 
noise protection can only be appropriate, when it takes into 
consideration, the given range of variation, instead of the 
leicrence to average values of negative effects (and therefore, 
for example, also provide sufficient protection for the 
sensitive persons" in the interpretation of Kryan and Tenpest, 
1971 (peo})le less robust to environmental stress) . 


2 . 


( pin ions on Heducine Aircraft Noises 


he 


measures for protection ag,ainst aircraft noise 


, J ■ — . - ' — • * 4. V. 4. 1.^ - V i tv/ 

rea.Lized or planned by the affected residents,’ near airports, 
on the one hand, and, on the oth.er' hand, demanded of appropriate 
officials, will b(v discussed in the following. 

d;>-' of the _ persons interviewed report on social activ- 
ities against aircraft noise beyond a conversation with a 
neighbor (compare table 2b): bore than 1/3 had signed 

petitions for similar docu’ients prepared by citizen initiatives, 
12; . participated in pretests dei'icmstrations , and at least 
one in ten has presented a ’personal complaint. Cnly 2g- 
however, has considered tlte consequence of moving away. 

io;-,sil.le ps.ysics.l tneasures (level windows, sou;:d insulation, 
or earplugs) , ;;owever, are mentioned by only a few of the 
persons interviewed (a total of 19 /) and these have a useful 
effect only inside the dwelling. 




77 


v‘i!ith respect to the success of such neasures,^as well as 
of social neasures, however, there appears to be little roon 
for optinism (as resulted from informal conversations). 

A similar situation also applies to the activities 
of the "competent officials". 55''' of" the persons interviewed 
do express the opinion that aircraft noise is partially 
unnecessary and avoidable and about three-quarters expect 
from the ^*overnr;'!ent or the local officials, one-half from the 
air])ort administration and about one- third from the pilots, 
that they do sonethinr about too much aircraft noise (?3/?l/ 
50/3^; ) • i'ut on the averare, less than half believed that the 
responsible persons are nakinr, a sufficient effort (35/^1/ 

32/35:^). 

Only one-tb.ird • then, trusts the rovernnent. In spite 
of this pes.'3i!r;is:r,,on the other hand, three-(.;uarters of the 
persons surveyed support the demand for le^;al lii.iitations of 
flirht operations, as can be s'een from table 29, i.e. They 
apparently expect an initiative of p)ublic officials. 

Thifr applies both lor limitations in routes and in 

time. 


burthermore , table 29 points out the times for which 
a bann on fliphts is demanded. The majority is therefore 
not only in favor of maintaininr ouiet in the early afternoon 
(1~3'.00 p.m.) and nuiet at nif.ht (already after 7 s 00 p.m.), 
but also in favor of tanninr flirlits on hunday afternoon? 
at least one-third demands this for Saturday afternoon, too, 
and more than one-quarter also for Sunday rorninr. 

At least half of the persons surveyed also have the 
opinion (see table 30) that 'there should be no exceptions 
whatsoever from, such 1 im.i tationu in. fiipht operations (.not 
oven for th.e armed forces or border police) . 
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tioned for a- bann on flii'hts is 
"recreational fliers on priv<ate 
ludes business and comiierciai flights? 

do not appeal' to differentiate 
ase (as 'Was shown in informal .additional 
hat to'A'inr, starts, also should be 
hts to be lir’.ited accord ir.r to two- 
ntei'viewed is caused by the circum- 
s enpiloyed for this purpose are usually 
n averare (moreover, the possibility 
0 mentioned) . 


t this point, a Irief m.ention is :-',ade of the actu.al 
limitatior.s to fl.irht operations existing, at the locations in 
tne study; 


1- raunschwe i r : 
■'■onn/hinu'elari 


ho defined limitations? 
traffic circuit is not permis 
1 and 2 ? 30 p. ( only flights 
1/2 hour's ar'e permissiV 1 e ) ? 


iblo 'ret'.veen 
lor !"oro than 


Egelsbach: No training flights after '/iW p,n. , ai xer i s uu 

p.rn. on Saturdays and all day on Sundays (from 
■ liay 1 to September 30) » / 

KarT sruhe/i'orchheim: No training flights on Saturdays, 

Sundays and holidays and only those 
flights are permissible, leaving the 
traffic circuit for l/^^ hours; 

Hartenholmt No limitations. 

The operating, times are customarily 7 s 00 a.m. to sunset 
(in the summer approximately until 9*00 p.m.). Jet planes 
a.re permitted in Braunschweig and Egelsbach (only one type) . 

Finally, for 92'.' of the residents near airports, a 
pei'mission for larger types of aircraft would not be accept- 
able, as are all other measures for extending flight operations 
(see table 29). 

This therefore also includes those persons who did not 
feel annoyed by the previously given situation. 

The following results in summary from the data. Although 
the population near commercial landing fields has a certain 
amount of understanding for the gliding flights, and also ^ 
no*torizod nndi in pcir*ticul3.r > accepts these leisure 

time activity,' well defined limitations are demanded by the 
majority (specifically, no fly-overs over certain residential 
arees anri maintaining cjuiet in the early afternoon* nif/.ht and 
on Sunday) , which are then to apply to the greatest variety 
of types' of flights, as is the expressed desire. 


7.6; Results in the Individual Clust ersi, 

The study conducted did not apply to the individual 
clusters, and" with an average of IGO interviews per study ^ 
location, statements for specific airfields are only possible 
when made with great care. Some noticable differences, 
however, should be mentioned briefly in order to demonstrate 
the range in variation of the reactions to the aircraft noise. 


B'irst, figure 15 shows that the disturbance and annoyance 
(measured with the variables SFI, and FrA compare also table 
'^.C) were highest in the clusters especially cx]>osed to air- 
cralt noise"of B ienrode ( BSl } • Augustin-center (IBNA ) and 
K A -Heidenstbeker (i.AH), as well as in Augustin-B' iederberg 
( B ; ; ; 0 a r’i d w ere t h e 1 o w e s t i ti T b. uii e ( B S 'p , li a ng e 1 a r _ ( B if' i ) , 
a. s w e 1 1 as F g e 1 s 1: a c b, ( Ft - B ) a nd ore h h e i m (1 A B' ) : i t Bi i n 

each cluster the scattering (S) is considerable. 

The scattering of the indications of stress is especially 
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outside compare FKR as well as Fll and F12 in table il). 
in Mederberr ( W-F) f which is, of course, not 

ectlY at the' airfield and also not directly in the traltic • 
circuit, especially many people consider themselves ^ disturbed 
durins. leisure time, especially outside, probabaly in conne 
witli the hiphor social status characteristic of this residen- 
tial area -- numerous self-employed people, greater education 
and income, many larr.e homes, compare 7.1 • 

Correspondingly, the acceptance of f lipht oper.ytions is _ 
greatest in r.KH (ASF; 93:-) . while it is least in :NA and rh.. . 
('^Ov'.each) , where the demand for leral limitations is rpatest 
(CPS; 87 of 88;') and the portion of those complaininf, about 
aircraft noise or sipninf, a petition (s!.r , especiall,\ .. 
is greatest with n total of c/3 . It should be no ted, in 
addition, that the discussion of the problem of aircralt 
noise and the activity of citizens' initiative is iwch more 

intensive in St. Aupustin than ii^"n?r?ield 

(and probabaly also all other ] andin,<\l lelds) and the airlicio 

Hanf.elar has become a political problem. 

without beinp able to po into details here, it is merely 
mentioned that both a "Civil Association Apainst tfu? Aircie.lt 
Noise" (chairman: i). lanr.e; contribution to the discussion, 

e.r. in i unkt 10, 197'0 , as well as a "Citizen Initiative 
for Hetai7ni-:?’‘the Air Field in Ponn-Hanpelar" (chairman: 

:i, .>olff; contribution to the discussion, e.p. m l 119 hipn b 1.^. t^^^ 
1077 ) have each collected several thousand signatures, and in 
the city council in St. Aup.uetin several debates took place, 
e^mH-ciallv In 197A and a-t the berinnins of 1973. leadinp, to 
«n4er-l resolutions in the direction of limitation or even 
haltinp motorized flinht operations in Hanpelar in spite 
considerable diverrencies in party lines, anonp othoi tni..t,,c , 
H'cau-^e St. Auaustin holds only 12(9 'of the capital ol the . • 
carrier (the City of Ponm Ap.P;-'). they are. of course, 
very limited as to what they can actually carry out, and te.c 
per-'o»^'- in favor of the airport point to the tunctio»i o.j tr.is 
airport for the capital and prestipe value for lonrm compare 
also articles in the press by Qiuisten or Ullrich (19( i) ctc.,^^^ 

An active citizens' initiative also is workinp in the 
clv!s.ter I'.A -ileidensthckcn, where, for example, the spoakei's, 
Cdschewrkv and [illepible] do::'.andcd a complete bann on 
flii'hts on the weekoruis ;vnci a hal t to all cxpansioii plans 
at a der'.otn'traxion toward ti\e end o.t the survey. simil.ti 
situation applies for Fpelsbnch (on this subject see b.3) • 

An inclusive cluster comparison on the reacticn of air- 
ci'ait noise is nresen.ted by a discx'iz'.ination analysis 
( compare 2) of two iiroups of 3 cluster:? eacl'. , apparently 
with the relatively sreatost or least stress due. to aircralt 


n o i s ( ' a ccor d i n p t o 


available acoustical data (compare 7 


As can be seen from table 32. the .variable disruptions 
in communication (i''Fi.) discriminates tae preatest, i.e., 
it is- tiiat variable ror-ulti np as the most important aspect 
of nerativo effect in altzost all studies at larp'o commercial 



airports. 

In spite of tlie clear differences in the disturbance^ 
data (as well as in the conviction^ aircraft noise is avoid- 
able, and in the trust placed in responsible persons), the 
evaluation of recreational flyins, (ISb, VSb) is hardly altered, 
and the demand for lofal rcrulations of flipht operations 
(UrS) is raised almost as often in the compared , groups. 

Finally, in the comparison of the clusters the obser- 
vation is mentioned tb.at the tolerance to the y.iyen noise 
situation is apparently {^reatest in the communities most 
closely identified with "its" airfield, specifically in 
Fpelsbach, the largest commercial landinp, field in the 
Federal Republic of Germany, and in hanrelar as one of the 
oldest G-ei'man sport airfields (an example for such an effect 
is provided by Ihrck, 19 ^ 9 ) ♦ 

In the clusters, PNK and EGR -- compare table 31 
the acceptance of sport flipht operations is f.reatest (ASF; 
93 ;ieach), the airfield is considered more frequently as an 
advantare for the area (FVC;) and there is a larper trust 
in the efforts of the responsible persons (c;i'V ) , also the pood- 
will of the pilots and the airfield administration (aprox 
50.3 of the persons surveyed in each case compared to aprox. 

20 ;' in i'.ienrode or in KA-lieidensthcker, as well as in Frz- 
hausen, where the airfield is probabaly perceived I’-iOi'e as 
"determined by foreirn influence"). 

The cluster comparison presented confirms the previously 
discussed subject matter (in 7 * 3 -*) » Ib.at the differences 
in disturlance and annoyance due to aircraft noise is only, 
partially correlated to differences in the noise stress in a 
physical sense; social-])sychol,of,ical factors are at least 
just as important. 

7 , 7 ; _ C onpari son wit h C then Stu dies! 

It remains in the presentation of the reaction to air- 
craft noise to ask in what relationsr.ip the data pained at 
the latidinp fields mainly in reference to flipht operations 
with small propeller aircraft stand to the results at com- 
mercial airports (i.e. the disturbance and anno,y.ance due to 
the noise of the larper jet enp.ines) . 

Guch a comparison is possible in a relatively direct 
manner, because numei'ous questions employed here wore already 
employed in the ..FG project on the effects of aircraft noise 
( comprire Irle and Rohrnann, 197 . and Sclihmer and FchOmcr- 
r oh.rs , 1977 ) . 




T ,a. \ I e 3 3 ]' J'O \' i d o s? a c 0 r'.p i 1 ;a t i o ti 
r e ; c t i 0 n v a r i a 1: .1 ( ' s . 


,f 0 r >' c h a r a, c t e r 3 . s tics 


The F-FU data pathex’od in Funich in 1979 are combined 
in two p roups for simpD.if icatiop; 10 clusters with r renter 
noise exp-osure cd in ta'rle j2) had aprox. 70 zo f-O take-off s 
or. landinp.s per day with fly-over levels between aprox . .80 and 
120 d;:(.'‘); for t!';0 1'.' clusters included ir'i "l.af" li'icre are 
30 to t;C fly-overs or 7O-IOO dh(A). The aircraft noise area 
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Tiqrtial areas rnentionea wixn respecx to ^ ^ 

in tif aJea HHk (in another city section) there were hardly 

Ly fl:,-ovors (for conporioon. In ft lovofr' 

100 take-offs or landings can he expected daily ax i - - - 

between 5^ and bOj conpare ^42) • 

The first results from table 33 show that the problen of 
aircr''‘ft noise near the examined landinr. fielCv:^ o. 
locUv^lV jist as acute and just as dominating as a ner^a^ive 
Environmental factor for the affected persons as in the area 
a?r mrrommorcial airports: The value of V- spontaneous 

mr^tion- 7 s^). for example, is situated between the two 
corresponding percentages from the stuay and almo. 

as hiph as the Hamberp result (Iron 19b( ) . 

The order of importance f.iven to aircralt noise as an 
pPtuai diriSance factor in relation to other 5 °^- 
(street noise, construction noise, etc.), aloO docur.u^ .. 

"this ft\Ct ( SGG ’th0 VliiX'XSt-lG *^L1 ) • 

Then the disturbances in communication ^ 
television, etc.) and recreation (/rlw 

results pained in this study are lower thotn tne 3 ii.u.u 
airjrJh' nolao aroaa of the JfG atudy. but (at loaat tor 


?ielS° do"oj'LS'tha('(he eh^otParrnuch loaa negative 
than the population near commercial airports. 

The values nentioned at the conclusior. j on t->o accep 
t'-iv-ro of f 1 irht operations (or in the Jfd study: -or to. - 

erability of aircraft noise) also correspond to the situation 

( see ASi’ in tabic? 33) • . 

Tn ‘nummary, this comparison of results (somewhat rouph 
and brief). thKt larre passenp.cr-^ aircraft do 
rreater ne,"ative efiect in the c.irect vici..it^. '• 

and laEdinss (especially for communication ot human 
V-piv,i-o) than in the disturbance ranpe ol t:\e comiu-'roial 
landinr fields; the disturbance and annoya?ice ueterminod mere, 
howeven-, can be directly compared v/ith the aircrai t _ noise 
effects in the further surround inr.s of coixnorcial aitport^ 
and are clearly rreater than in areas removed iio.. .m air 

field. 
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Table 17: Comparison of Sample and Population with 

respect to age and sex. 
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iv Gy 1 cX# 

Vs p V 

c! data from the federal Republic of Germc Ly 

d. addresses • 

e. persons interviewed of 

f. '<'RG data according to tne i-ederal Office o.. 
Statistics, Statistical xearbooK 

c.luster: 1798 residents between 1o-/0 yearo in tne 

nine clusters. 

addresses: 904 addresses handed out for the survey, 
persons interviewed: 398. 

Table 13: demographic Characteristics of the Clusters 
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Key for Table 18: 


a. 


b. 


ADB af;e 

GDB men /o 

SBB years of school 

KBB income of persons interviewed 

MIB income of household 

B'.vH ownership of home 

Bi-^G ownership of garden 

\/lX) duration of residence in the community 
V/.BH duration of residence i : the house 

Percentual values are supplied, or the tirithrae tic mean values 
B.DB = nersonal income of the person interviewed; = mean 

income" of all members of the household. Compare Table o 
with the values of the entire sample. 


Table 19; Results of the Aircraft Noise Measurements 
in Braunschweig. 
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Key: 


a. measuring point 

b. r.umber and type of 
fly-overs 

c. peak level in dB(A) 

d. take-offs to 


e. west 

f. east 

g. to the side 
h", landing from 

i. fly-overs (traffic circuit; 

r 'n ViS i c a 1- Tc c h ni c ai 


Jonducting the measurements. o 

federal Institute in Braunschweig . ooiiipare laole 8 
or fig.' 8 for a description of the measuring points. 
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'i'able 20 : Consequence of Aircraft Noi^ 3 e; 

of disturbed activities. 


Type and x-'xtent 




PPK PlV/'.3 .•ir";foP.''t'n ^ 

ytorun/'on ii!> Kn<! i.oor.pl ;in/j 

Stdrmn'cn ii;: Poriicchbild 

RaJ'io/Pcrtiiuncn i:;uli laulcr Gcctcllt v.eiutn 
ii;on r.uU l;iutor ar.rcchen als conul 
otdrt 'i'clefoniercn 

PPK i'liJ .",1 Vi' iR'l df f Cf-f f - 


?.> 1. J i U . V i. J V ^ " 

«i"i Kj. : il (-'11 
veokt i.ii'.rn naoM. a auj 


f^ 


iL'un Ci'aciiJ’icl^t f.ic;’. 

IrinctcvL Lc’iu'n od^r lidor.kon 
utbi’t hot cioj’ Arbc'jl- 

PPS P-lvis’ rcii]^_tkd;:_vij3'r£n 

r.an b(.-ko:;:r.t Kopf i'oh’'or:^cn 
I'uhrl '/ai Ulc-onr;ch:::i.'r;-.cn 

P ]•' P }' i e i3 ^ b T' ; ■> r o 1 r ij __ } ' b y ; j j £ a b i a c h 

/.ittcj'iic! c JP'.uu;- und Zi “■ir, or '.valid c 

iU i ri'On vca Pcr.atoi'aaaci btn/Goi=ctu rr 


— 

— 

— z — 

1-2 5 

-4-5 

X 



1.58 

85 

15 

1.5 

66 

14 

1.5 

88 

12 

1.4 

78 

22 

1.7 

72 

28 

1.9 

66 

14 

1.5 



1.92 

) 60 

40 

2.5 

4 5 

55 

2.8 

04 

16 

1.5 

97 

5 

V. 1 

00 

20 

1.0 

72 

?.b 

1.9 

84 

16 

1.5 



1. 16 

96 

4 

1.2 

97 

5 

1.1 



1.27 

95 

5 

1.2 

90 

10 

1.5 

■: (5), 

r.i cii 

lieb. 

1 FPP 

c: Jii 



Ail ' v'O J' V. iiiv.i ' o . jij.....' \ • 11 ' 


Key: 


a. disturbance aspect b, percent of anowers 

c. FKK cor-Gcquence of aircraft noise for conur.unication 

disi'uption in radio reception 

disruption in television recention + 

dlGtui'bance In iinteniri,; to records ana oassetteo 
volume must be turned up on rauio / tt-lovioion 
conversation imst be louder 
disturbs telephone conversa.tioii 

d. i'FH consequence of aircraft noise v 

prevents relaxation ana cveninr, quiet (inside) 
disturbs leisure time outdoors 
prevents one .from fallin: asleep 


or thinkiruT 


I'F 




causes friaht 
prevents one from readiiut 
disrupts work ^ 

rain as a conseouence oi aircrvixt noi..e 
iieadachcs 

earaches . ... 

■rhvsicai consequences of aircrait noise 


house a'nd room Vails t.re:tb 
v/in.U'ONs' panes au>* a.io.no.j ra 

(continued on next par;e) 


e 
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Table 20 key continued: 

g, answer scale: not (1), hardly (2j, 

very (5) .rreatly disturbed. - j'I’a, riwl, rro and ii-l . 

suininated. variables from the subsequent points (, compare lab. 1 r) 


Table 21: Times of Disturbance due to Aircraft uoise 


3. 'j(, 1. / ?. Xoumin.v 


J 


Key a, percent of first and second mentions 
b. early morning 
late morning 
morning 

Ccirly afternoon 
afternoon- 
early evening 
late evening 
at night 

always 

never 


f i-uhn-orr.cr.o 
jj;rltrorf.onr! 
vor.;’i Lliig;; 
ni. tt, 

I iincVinitta'P’. 
frub'.ibcr.'io 
ejAit abend 0 
nriol'its 

in’.iner 
ni c 


( d- l\ 
( ti-lO 
( 10-12 
( 12 - 1!3 
( 1b -IV 
{17-20 
(?0-2:' 
( 22 - 6 


Uhr) 

ubi') 

Uhr) 
Ulir) 
Uhr) 
Uhr) ■ 
Uhr ) 
Ul.r) 


b 

(> 

1b 

?A 

51 

9 

5 

0 

2 

7 


?. 

2 

B 

15 

27 

22 

6 

1 

0 

19 


Table 22: 


Annoyance due to Koise 


from bport Flights 


(distribution) 




a 




" vib e rh au p t n 0 h t; " . 

1 

ua3oi’oi’dcn1.1 i ch" 

T 

0 1 2 5 

:? 6 

V 8 0 10 

GUb 3,?3 v~> 

25 9 10 12 8 

11 6 

5 A 2 10 


Key: a. 


not at all 


b, extremely 




Table 23: Opinions on Recreational Fli^iht Operations 

_ . ^ 

2 Fmi^cboreTivartablS:!} — * — 

1 BSi- (Noe;.) 3ev;ortunr: Oportniccoroi . 

yi:^b Rccht dor SportrUener aul ibr Hobby ^ (.^0) . 

b3'5 31oin Grand, sich ii. Sporti'lupbc'tr. aariu.rccca ( • . <p.» ■ 

VSF Verntiindnin i’iir SporPflUT.ai'Gi 

rVG Fluf'plnt?, ir.t Vortoil fur Gci'cnd 'ax ~’S 

ASF Ai;'/>cpt ierudc; Sp o r t. f I u i:;b c- 1 r . t r o t n lar ;a ^ ^ 2. 

C VfTl. Tab. dO. - (...) •-« Ani-wortcu 5A/3 » tr.itbcl/ 

K ionil ich/rx'br dor i)-ij tul 13^01 oi,ala. ________________ 


Key: a. questionnaire variables . 

b. RSF (junq.) evaluation of recreational flying 
B3‘3 right of the sport pilot to their hobby 

1305 no reason to become upset about recreational 
flight operations 

VSF understanding for recreational Hying 
FVG air field is ' advantage for the _ area 

ASF acceotance of recreational flying in noioe 

c. Oojrpare Table Ip. *■ (..) = 'l' answers p/4/p 
r.oderate/rather/very of the 3-step scale. 


Table 24: Importance of the Problem of Aircraft loise 


r.bod ir.ga ip;o 

r. 


b Ranf'reilK' 

Aroernic.-.o 



an/Tarko 

4 . 

1 

Slrcit in 

del’ 

Fanilie 2. 


':u' 

tarn 

4 . 

5 

Sclil cchto 

jieoi 

on. in Oc:.c;hal L i. 


‘ . icii . 

5 . 

0 

Ldn;'. von 

Flug.o 

eupen 3. 

3 



2. 

6 

Gcb.v.'ioj’j g 

k. be 

1 d. Arbeit 3. 

0 

t. 

hra; 

vorbind . 

3 • 

1 

rfa,;icharb 

oit V 

. Haiidv.'ci'kern 2. 



b;;liclik . 

i. 

1 





ioU 

Pen die 

\ 0 y 

r 

Iciolioobjek 

U; in 

cine Hangrcihc 


V \ ' V 

013 :• 1 ) . 

Vgl 

. Fi'iir.c n 

b O'.v . 

Ik i;;i Kr;»r,c*bogc 

'.ii 


Zuvirj L .rrn 


Order of importance of 
living conditions 

not enough parks 
unfriendly noi;'hbors 
unplcasa.nt smells 
too HTUch noise 
uoor trans por tiition 
lack of shops 

t;ic nersons interviewed 
importance tlie objects 
negative 1), Oomparo 
ouestionnaire. 


b. Order of importance of 
annoyances 

family fight 
poor service in stores 
noi.se of aircraft 
problePi au work 
low qixality work of 
craf tsme.n 

were to varrar.ge in order of 
to be compared (the t.;OSt 
question 11 or 22 in tne . 


ORIGIWM. PAGlviS 
CF QUALITY 





ClJ 


Table 25: Factor Analysis of the Reactions to Aircraft Roise 


PnUtor 


1 

?. 

3 

4 




L'i('onv,'i:i’t; 

V 


1 . 5/1 

1 . ?2 

1.07 




Vari abl cn- 

-LtiP 

nnfv 

'n (nacl 

Hotation) 

und 

nib 0 rbo pn ff | 

IKK 


.31 

.70: 

-.08 

.29 

(67) 



IKH 


. 30 

.55i 

-.25 

V, 0 

(72) 

To]. rt'U 

(2) 



,0U 

. 6/( ; 

-.15 

.67 

( 44 ) 

( (a-c. 1.6 rte 


PIP 


.09 

.70; 

-.08 

-.04 

(51) 

Ahiivj t ;itc 

nl 

BMP 


.71 

.21 

- .40 

.03 

(71) 



VSP 

.. 

.OP 

-.01 

.44 

.20 

(61 ) 

f Bt:v;ox’t;uac 


SPA 


.3B 

.39 

-.37 

.36 

(75) 

ciHu-inug- 

( 1 ) 

ASP 


• 60 

.09 

.27 

-.14 

( 4 6 ) 

Ldi:;'. i:nd 

CPS 


.66 

.09 

.03 

.20 

{ 4 8, ) 

Cportfluc- 


K PL 


.6? 

.15 

-.02 

.35 

53 

P-eti'icb 


lU'S 

— 

.33 

-.22 

.06 

-. n 

835) 



FVG 

- 

.25 

.13 

.58 

-.09 

( 4 3 ) 



Sl'l. 


.49 

• 36 

~.60: 

.37 

(76) 



HAP 

- 

.16 

-.25 

.62' 

-.33 

(59) 

g l'lin;larn- 


KAP 


.06 

.23 

-.68: 

.08 

8^2) 

Ai’r.er 

( 3 ) 

Z.SP 


.11 

.43 

-.4 3i 

-.13 

(40) 

fonorel,]. 

ZWG 


.03 

- . 36 

. 4 5; 

-.23 

(40 



S.V.P 


.29 

.03 

- . 06 

.75 

(o5) 

h liabnn'ar.cn 


K'.P 


.12 

.21 

- . 38 

.40 

(• 37 ) 

rcr/n) 

(4 ) 

s:;p 


. 19 

.10 

-.37 

« 6 1 

(56) 

)''} ufl ara 


Var. ••An'j. 


17, 

i< 1 '3/t 

1A>3 

10 : 





* I’ri V,:; iR iou' i.n t ' V a r i t. icn ; 

i al 1.0 (a i at::.;, ( ru;;’Kf'icri.H;l'.Lcte : iK-). - 

Zu h<;:> VarlaoU.u-jliix'aoJ a Vj_;;L. Tab, 11'. 


a. factor 

c, inixerent value 2 

c, variable loads (after rotation) and h' 

d. co'.r.prebei'.sive concept ^ ^ 

0 , consequence of aii'craft noise (disturocd activities } 

f. evaluation of noise fi’OJn recreational i lights ar.d 

flivht operations 

, general ar.noyance due to aircraft noise 
h. measures against aircraft noise . 

1. variable answer . . 

,i . principal ccr.ponents solution v/ith varimax rotation; 
coir.i.unali ties set at 1,0 (bacT.-up calcula oions ; h*-- ) • 
bee fable 1p for abbreviations. 


‘ }■:, rv 




<T 


Table 26 ; !-.oderators of Aircraft i.oise effect 
• I-.ultiple Regression 


a Kriteriu:n;i 

ir.uit. Ka ! * ^ 

kS: 5 ,.P 2 

I I 

t PriJdi>:tor -S_i 

^ ‘ / 

GDi^ / 

AW ( / 

HiR 1 / 

f <’ P 3 I / 

V;H 1 .10 .17 

I / •I'l 

(■' 31 j I . 0 (^ . 1 .? 

GBR 1 

iRG 1 

SEG “.69 

fi'.iV . 1 ( 


FPK 1 


J\Q ' .61 

.?3 1 .?'V 

! 

beta T 1 brta 

'-i 


SFE I 
I 
1 
I 
I 

^ i't 


/. 

-.09 -.10 1 

.12 .16 I 

.21 .26 
/ .10 
/ -.19 I 
-.18 -.23 


.09 .19 .06 .19 

/ .11 I / . 1 * 

/ . 101.11 . 17 ', 

/ -I / . 19 1 

.23 . i 9-.31 .^; 6 ] 

.06 .18 , .11 . 2 oJ 

-.11 -.31 ;-. i 9 
-.22 -.33 .22 - .36 


.90 

.29 

bo ba T... 

/ 

/ - 
.13 .10 

/ .18 
/ .19 

.07 

.16 .19 
.30 .10 
. / .21 
...09 -.27 
„.17 -.28 




a. criterium ■ 

c! ItfSelghts at tne left in 
regression ir.odel (/--= variable 
for comparison t:ie si:ra;le correlations 

Ree Table 1 9 for abbreviations. Only ..j.,,nil cor^eia 
tions arc given. ' ' ; ' 


Table 28: .Jocial Keasures of .Affected Persons against 

Aircraft I.oise 



(i i o 

1 :..iv Ir-ci.PsrrA 






Table 28 key; 


a. measure 

b. carried out 

c. considered 

d. si,-n a petition or similar step 

e. v/rite a letter of complaint 
telephone call to an official 
place a person:il con;plaint 

talk to nei.i’hbors about, the matter 

attend a protest mieeting 

noin an anti-aircraft-noise association 

e, Jata on question 30/51. Proportion of persons surveyed, 
who had undertaken one or more of the measures (v/icn jtne 
exceution of ta.ikin^" to nei;5;hbors ) ; 42 /j (variable 


Table 29: Demands for ...imitations on fli<^,ht Operations 


Variable 

Generally for le,-:;al limitations 
for limitations in fli.v'ht routes 
for limitations in flight times 
every day .from. 1 to 3 p.m. 
also from. 12 to 1 p.m, 
at ni'pit from 7 p.m, to 7 a.m. 
also from 7 to 9 a.m.. 

.Saturday after 1 p.m. 
ounaay after 1 p.m. 
all driy on .hinday 

Aqainst permiits for larger aircraft 


73 

73 

70 


8 


97 

1 9 
65 
15 
,35 

97 

2 8 


Data on oucstion 41 . "* Coinp.are questionnaire in oect.ion 4.4 


fli.rhts to be excented from limitations on 
flirht operations. 


Type 

o:' Flight 



sport 

pilots on 

priva 

te flight 

train 

inr; fli :ht 

s for 

schoolin.q 

towir; 

q take-off 

s for 

.pliders 

fliqh 

ts duri.n.p 

s ports 

inee tings 

tours 

and inspe 

c tic ns 

f li.ghts 


(by fli'-'h 

t companies) 

test 

fli.qhts by 

aviation or 


aircra:.'t com.ocniies 
a d V e r t i s i. n .q f 1 i '"h t s 

fli.qhts by military or border police 

The pex’centage of persons interviewed is 
make exceptions for the above-mentioned 
(quostio:i 43).' 


,0 for exception 

1 3 
21 
33 
49 

19 

23 
1 0 
92 

; i V e n , w'n o would 
type of flight 


Table , 31: Reaction to Aircraft Roise in the Clusters. 


do ri 

' ■ rt 

PAP 

i3:i'0 

33:;} i 


iP;i! 

!,'A3 

KO;'’. 

KA!! 

K‘\P 











• S; . 

tcnnoMruin"' .’‘e 

77 

13 

PU 

01 

92 

01 

0.8 

93 

3(.t 

'• r K 

-.'o3 ■•'cn Konn. 

1.7 

1.3 

1.3 

2.0 

1.9 

1.0 

1.9 

1.8 

1.9 

FV'U 

•'cu'; b;- 

'■'.9 

1.7 

1.A 

2.1 

2.2 

1.8 

1.8 

2.1 

2.1 

1 '1 



1.9 

1.0 

2.7 

2.7 

2.2 

2.0 

2.7 

2.9 

i-ip 

.".o 3 1 (!r.oe.q:;n 

2.B 

?.A 

2.0 

3.2 

3.0 

2.9 

2.9 

2.9 

2.9 

hid'’ 

^ur.-Vnnn' Tl. 

92 

00 

PP 

P6 

A3 

98 

06 

CO 

01 

I'i*. 

k'.iv.l, ;.r;:cr i'b 

8P 

19 

2 b 

30 

92 

30 

PrP 

47 

9'i 

S 

■ .C .--'or 

3.7 

2.3 

2.0 

p . a 

9.2 

5 * y 

P .2 

4.7 

3.7 


.dt-bi'b'i'n'.ei t ■•'1. 

3.0 

2.7 

2.'i 

p» p 

3.9 

2,0 

3.2 

3.'i 

3.3 

a;:':'' 

f ■nb;.n*i; . Si'J , 

90 

.'39 

9 b 

'/O 

70 

93 

81 

79 

CO 

•e ; '■ 

no--. I'orin . 

2. A 

2. A 

2, a 

2.0 

3.2 

PT6 

0 o 
' 

2 . i* 

2. 8 

’3; 'I 

( rl -oi. 11 ;0 

3.1 

P.P 

2.3 

'i o 

f- t . 

3.1 

p,p 

2.9 

;> si 

»/ 

4 . * .} 


boroc.'ib. :iob:>v 

5.B 

'1. 3 

3.9 

3.7 

3.9 

.'} .(> 

p a; 

3.9 

3.9 

V:.-l 

Vor:' t-ncn.t’.r.o:'*;. i‘l . 

3. A 

3.B 

3.9 

3.9 

3.9 

3.‘) 

3.2 

3.'i 

• \ > 


;■'] vj -n’. . ■•■ '.'ortoi .1 

1.0 

2.0 

2 . 0 

1.9 

2.1 

2.9 

1.0 

1-G 

P.P 

t' 1 . 

p!r,n-.i h'.il IL 

31 

9 

1A 

20 

31 

12 

24 

P6 

8 

» j1 'I'* 


26 

13 

33 

07 

09 

.'I'l 

99 

91 

18 


Id-'i'. i tio:'! '-oon';:-i' 

13 

0 

33 

07 

97 

A 2 

90 

4 7 

10 

I ; i P 

'■'-1 .And. 3 ^-roi n 

3 

0 

0 

0 

10 

0 

9 

19 

0 

C 

i"osci.cl . nor.cji.nc;’-:. 

?1 

97 

70 

87 

80 

03 

90 

83 

70 

■;;<v 

dl;i.ibo ;iii jn.'l'. . 

2 , 2 

2.9 

2.7 

2.3 

2.2 

c: o 

2 . 9 

2.0 

2.9 


i'et3t.3ori 'pro' 

0 

0 

7 

O 

9 

0 

0 

2 

0 

^'Au < 
t (A •. 

on Vni'i or- v'-l. 'i 

n.u't.o :n: 1-p). 

-d) . 

19. 


siial 

b;:.v.' 

. IvU- 


Pley: a. spontaneous mentionin,;;: of aircraft noise 

i'i'K oonsequcnoe of aircraft noise - convex’sation 

fr'R consequence of airci'aft noise - recreation 

I''1 1 x’elaxation inside • ; 

?12 leisure time outdoors 

CSi*' increase in aircraft noise 

KA? recent annoyance due to a.ircrii:it noise 

CRA 'innoyance due to snort fli,-*hts 

3f disturb'ince due to aircraft noise 

ASR accentability of aircraft noise 

J33R neg, evaluation of aircraft noise 

nil ( €’ go t i 3 IT'i ) 

nSo right to hobby 

understanding of snort flying 
RvTr advantage of air field 

PMF physical nieas’ures a,g.iinst aircraft noise 
d.;? social measures against aircraft noise 
1 petition agiiiJiSt aircraft noise 

membership in anti-aircraft noise association 
GJ33 legal limitations 
GA7 belief in institutions 
11;:' petition for an air field 

D, Co::q-are Table Ip on the variables. Percentual values 
or avera.-;e values are qplven. 
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Table 32; Discrimance Analysis applied to Cluster Compariscn 
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uf.i 

i\ fi 1*1 


■)!•, F.iii; 

ndics'i, 


-1 Cl 

nnl or::ruppi' 

ni ("V-iVn.t 


V.j r 1 nil ;. c j 

,.nif i 

. . it/* 

- non v; 

iriauU-n Vi 


lao. I 


Key; 


a. 


Kj; a 
KKil 


communication 

recreation 


b. 


Variable weights _ . 

consequence of aircraft noise for 
conse(}uence of aircraft noise iOi 
annoyance about sport flionto ^ 
disturbance due to aircraft noi-iC 
acceptance of sport flights 
evciluation of sport ilirhts 
syir.oathy for sport flying 
avoidability of aircraft noise 

belief in the efforts ol respor.siole Oxficiaio 
legal limitations to sport flight operations 

discrimance function significant. - 

* individual test between tne oluoter e,roupo J, t teot ; 
significant for this variable. - aee laole 1 o f or , . 
the variaol s. 


o iV 

JFL 

ASi? 

33F 

VSF 

1-.FL 

(ll'j'i 

G33 




Comparison 


Table 33: 


with Studies at Large Airports. 



a SFi 

-Stud ie 

b)FG-Unbei. 

fouchunnen j 

Vnrit 

bio hS/)' 

:/B!i/KA 

r.lik 


yah. 

.•iei 

5(f3N? 

RLF 

FFi? 

Sponbynnennung FL ) 
Lari:iarbon, Rant’: FL 

('15) 

1.6 

10?:- 

2.4 

63'p 

1.0 

29 /i 

1.5 

60;3 

1.0 

l-'L-Fu] Kon f . Ror.onor . 

1.9 

1.3 

2.8 

2.1 

3.0 

FFK 

FL-Fol ,Ti';n f . Koniiaunil: . 

1.6 

1.5 

3.6 

2.7 

4.0 

SFL 

Stdrbai’koib FL 
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3.5 

2.8 

3.7 

(ApF 

Akscptiei'barkoit FL) 

(83) 
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1111^ Kxpon. Gruppo (naho Plu:.;h:il'cri) 
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Key : 


a. 

b. 

c. . 
RLF 
FFR 
FFK 
SFL 
(AS 

d. 

m-L 


sport flight noise 

(SKF^^soontaneous mentioning of se 

types of noise, position of aircraft noise 
consequence of aircraft noise - recreation 
oonseqSe of airoroft noise -__oonu-nunioation 
distxirbance due to aircraft noi^e 
acceptance of aircraft noised 

: control area 
(without aircraft noise) 

: exposed group 

(near t’ne airport) 

= area with slight or 
moderate aircraft noise 
exposure 

= area v,'ith great or very 
great aircraft noise 
exposure 


H 


ab 


Hamburg: data from 


Munich: data from 




cd 


See Table 15 for the variables, 
in the DFG studies by the same 


They were operationa 
questions (or 3I!F and 


1 n 


the same sense 







14: raranieters for the h'ffoote of Aircraft .Noioe 

y: a. Alii TRAfFIO 

frequency 
intensity 
schedule 

b. ACOUSTICAL CONDITIONS 

c. dwell j.n," 
nei,e;hborvS 
iONVlRONKNNT 
area 

automobile noise 

d. experience 
attitudes 
FOR SON 
health 
sensi. t.i vi. tv 

e. OXAiMIN ABILITY 

f. Social, 

psycholoioieal , ■ ’ 

somatic 

detrimental effects 







!-:VM.;UATIC'N Ol-'.'l’HH RKS.ULTS i 


Th e r rob lo n of Socia l-Sci entit’ic l^ata i 

It ir- oxpfctod from soc ial-t^cientific studies on the 
effect of aircraft noire on hunanr tliat they provide an aid 
in deci'oion-naKiUf'. for quertionr which arc, in the filial 
analynis political, how creat in tlie rir.K to health of 
constant exporuro to aircraft noire? dhore ir the ex]>or-ure 
lii:ut rituated beyond which the extent of aircrai't noire 
become!' unre:ironable for the population or tlie nepative 
effects are no conridorable that p.overrment interference 
for tlie protection of t!ie p.eneral iniblic or the neip.b.borhood 
appears required? 


In a Ptrict r-cientific renre, tlie rerearcher can, of 
courre, hardly provide a foundation for ruch abrolute rtate- 
I'Acntr. 

Several pointr may clarify the probj.emr: 

-- The correlatio)ir of fiirct'aft noire effectr with acou- 

rtical variable rtimulur va.ri:ibler are too low to make a 
monocaural caure-ef f ec t interpre tat.ion porrible; the 
extreme variability in the rea.ctionr to aircraft noire 
alont'' (even witliin one and the rame noire zone) ir al- 
ready an obrtacle. 

Tlie negative effectr on the roeial, prycholop ical :md 
romatic well-beinp ;iro eu;mfified on individual relative 
rcaler; data on tiu^ extent of m'pative effectr 
percentual dat;v on disturbed perrons) are then always: 
arbitrary to a C(\rt;\in depree. 

In file care of the same sicourtical noire exposure', 
various: arpi'Ctr of nopsitivo efl'ectr load to dit'foront 
numborr of nor.a tively affected pep’ronr; tb.e dirturbance 
1 h r s' S' h hold s'- si i. v s' r p. e . 

i-'inally, what percent of nepsvtively influencs'd resT Vdesitr 
near siirporlr ata' " tol^'.rssbj e"? .'.iiether at ‘'0 or ff 
or iO-' (or rirailar vsilue) of dlrturi'ed and atmoyed per- 
!‘ons' that liepree of annoysincu' or d.a.pip.er or d i radvan tap (' 
is- reacl'.eii, which ir not accoi'talle, csinnot I'c dcdisced 
!'ro!’i roc i:\l - rc i enti fic data (the only clear s'tafonoist 
is.' "no n.ois'o -- no noi.ro ofl'oot"). 


' it 10 r 0 c i-: I - r (' i. o n t. i f i c 


oxi'os'.'u ro tbioro f'ors' 


I'ol i t ic;il cues t.i o 
I'tato s'oi'U'thinp e.bout b.ow rut , joe t i 
it shoulii l'('i :'oo a.li.'O 

t ho " a p p 1 1 e a 1,: i 1 i. t y " o f 


■s'cription of the I'fl't'ctr of' 
doer not yet supply any decision on 
(('!", pi ri cal ri'soarch results o’aiinaril 


no 1 s'o 


tut. notb.i!!,'' alout b.ov, 


the I's'i'.ai'k made ly Irle 
resul t s: in :i i I'c ra f I no i s: 


(1'.>’.'m) on 
! la'S't'.'irc!'. ) 


.It. ;'iust also i'o ('ons iii oiv'd tiiat tlu' ev;ilu;rtion of ’tb.e ■ 
iioise sHiurcos: or tlio t'nv i ronmon ta. A conse iovism's's or th(' 
s'.ens' it ivi ty to iiois-o, i . s' . tlie roeial rtand;uais'. on.re:u:on- 
:ibletiess' ta,s well as: ;i;i i n ter;\e ti ns , acci'p tsil'le lower lii-'.it) 



wander juat as do the technolof^ios and, moreover, that point, 
considered l\v the rosoarcl\cr or lep.islator as threshhold of 
unrcasonableiK''Ss with rospoct to prov;,\Me effects or non- 
provabie effects, must not necessarily correspond to what the 
affected person himself considers reasonable or unreasonable. 

The points discussed, of covirse, should not sipnify 
that nil evaluation and iimitation of the aircraft noise stress 
is not appropriate; there is, indeed, a very pressinp need 
for adeqviato measures to protect citi'/,ens from stresses, 
disadvantap.es and danpers. however, in the application of 
social-scientific data, it im.ist be considered that noise 
protection repulatior^s are mucl^ more social and poll tic.al 
" repulations" (also requirinp a value judp.ement on tlm use- 
f Illness and stress in the case of noise sources, on the one 
haiid, and noise reductions on the other hand) as empirical- 
statistical determinable matters. 

8 . P I ’.'^valuation of the A ir'craf t Nojse_l'ro_bl_ei;i jit Landinp, field: 

Tlie social and psycholopical survey ]iresented has provided 
inl'ormation on the extent to which the flip;ht operations 
of non-commerc ial air traffic at commercial landinp. fields 
reimesent a nep.ative and stressful environmental effect for 
tlie affected jxipul at ion . 'i'lie pi'ob,lem presented in P.S can 
bo answei*ed in summary in the followinp manner: 

The residents near the examiried airfields feel disturbed 
and nepatively affect^Ht primarily in ]>ossibi 1 ities for 
recreation ; i.e. in relaxation and cveninp quiet (inside 
and esrecially outi-ide on the balcony, terrace or in. tlie 
p,ard('nV» but also when sleopinp, ( inc.ludinp, an afternoon 
rest): secondly, t!ie nep'.ative effect on communica tion 
is liste<i, durinp, listenin/', to tlie radio, watchin.s 
television, conversations etc., ,f urthermore , the distur- 
bance wb.en readinp' and tiiinkinp. 

A p]iro X i;-;:'. tel y hall' of th.e afl'eoled porsons evaluate . 
flipht e>perationi^ as an annoyance; aprox. one-ouai'tcu' 
sec's a considerablf' nepativc^ ef.foct at least, in the 
T'eduction of leisure time and reert'ation possibilities 
at. home. 

" b.e exte!-st of reaction;' to aircraft noise is svibstantial 1 y 
co-deterr'.iiu'd by non- pi'.ys ical ivi ra.r'.e t ors , especially 
p.etteral noi:-e s-ensitivity , fears-; for health due to air- 
craft !ioi:-(' and ttu' (.’Valuation of lln' coi'.petent author- 
ities (I'xa.mined statistically, tb.e va.i'iat.'i .1 ity of llte- 
aircraft noi:-e effects is di’to'fii nod at about l/^t by such 
i".od ei'ators) . 
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ooveral causes arc obvious for oxplaininf. these cinpir 
results} > i. . 

-- The _ populated areas noar the landinp fields are coinple- 
residential areas with a quiet suburban charactori 
frequently situated in ^-arden areas and chiefly withoir 
naan thoroua.hl ares and other loud noise sources, such : 
industry and commercial activities. 

« 

i lipht operaations are carried out especially frequently 
at .those tines, specifically, afternoons, eveninps and' 
dur:ns the entire weekend, in which the residents near 
ail port, are at hone and undertake leisure tine activit' 
or also only look for quiet. 

-- The levels which occur do not reach the noise levels oJ 
larpo commercial airports or military airports, but th( 
do clearly _ exceed the riven backrround level as a rule 
(or even limit values, as established for residential 
areas in the 'rechnical (.'rdainance on Noise, or the Vi)T 
guideline .; 05 b or the ;,)]?- 1 H 005 , specifically T l50db( 

In this connection, two remarkable judp.ements of^\lie 
County court in ixrefeld are mentioned (uuoted according 
to Lamers, 197?.'>, and bahl , 1975); in the first case, 
the airfield cooperation, Krefeld/K.r.elsberr — with rel 
erence to the V.)l p.uidel .Ine PON!' — is subjected to a 
".limitation in flir.ht ojierations, throur.h which the cor 
stant sound.level is limited to .‘;Odi'{A)", since a con- 
siderable (in the interpretation of parayrapli oof of th 
Oerman Civil Code) effect and, additionally, not custon 
lor the location is piven at the affected property ( sit 
uated^ in a purely residential area) a.nd the residents 
lave. _ the .} i; lit to rest, relaxation and recreation, 
especially on weekends" ; in the second di'cision, commer 
advertisins fl ipli ts were forbidden in the time from 
1.: } pO p.m. to 3:00 p.rn. 

nyen when tlie /'iven sound level is considc'red reasonab.1 
Uor example, under the aspect that the above-mentioned 
puidolines permit the levels to bo exceeded up to "Khb' 
or short periods)-, on the other ha.d, the considerable 

^ la;KiJ!p-s and traffic circuit fl 
landinp tiolds exa.mined here, between 
take-ofts anualliO must be considered; 
-‘.a iisult ,..t certain t-imes, is an aimost continuous 
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4- residents may have already been conscious of this 

-tact, but not of the extent of continuously increasin(‘vfli/'.ht 
operations, which have increased considerably in the 9 
years of averare residence (compare ?.l). 

In this connection, several social-psycholopical consider- 
ations are presented. 

not sel f - f-.enera ted noise (as in the 
case of lawn mowers) and cannot bo renerated by the residents 
( il they are not pilots); such noises are nossibly easier to 
accept (con]\are, for example, Sader, Ipbb) , 

!\oise, understood as undesirable stimulus, is inascapeable; 
laere is no choice between percer>tion and nonperception 
(you can close your eyes, but not your cars). Furthermore, 
Ui/'ht operations are neither subject to a scheduale \diich 
can be understood by the residents, nor can it be influenced 
at all in detail; the possibly resultiny feeline, of a certain 
powerlessness nay be a factor in the evaluation of aircraft 
^ carried out by Class and Sinaer 

of "predictability" and "controlabilitV 
^ direction; Trie ( 197^0 interprets this 

with. Ill e Rtat(M:ient , "aircraft noire is also a stress factor 
in the environment, to wl^ch the affected persons are sub- 

abiritv" ^ predictability and control- 

t inally, it must I'e considered tliat the persons interviewee 
art chio'ily ov.riorn ol the apartnoi'.t or* the end al)'o;\dv 

tor lanasons of ecconomics, very limited in possibiT itics for 
e s c a p 1 1 i,v’. 1 1"! e n o i s o s t :: o s s . 

.vhen the noise stress due to flicht operations at landinr 
Holds IS measured apninst the health definition of the ■ 

-.orlu nealth_t rparviaation (CHC) , it can be stated that the 

social, psycb.olopical and soriatic woll-beinp i s ' ho t 
;ua list led to :m appr'opriato decree. 

There may be no danare to health in a phvsicaT sense ■ 
measvirod aj'ainst tiie ruaiioul critei'ia of .hant/o'i (Tot':’ 
amoMc others) or ■■ losteiunter (lovp, 107 a amoiu' ' o t b ei-0 

or even anefest diseases, at least. not in tAe case of healthy 
ponson.s l.ut lae con.tinuous dis)'uption to dailv a.otivities as 
determined tiere, sipnifios at least a psyoholorj cal iind^ 
social deterioration of in.dividu;>l possibi.'li'Uos;, for fu] - 
1 111. lent and it cannot be excluded th.at a permanent reduetion 
01 recreatiorKa fur.ctions (althouph only durinp the dayV ' 

!..u lorn,' - tori:', somatic consoeuonces (.-lass ot al . (I0;-o'') 

■tor example, point to tlio " psyciiolo, ic;'. 1 costs" o,f the ad- 
justment o.! pert'ormance lehavion to noise). Keferins directly 
o n.,rcr,.i, „curo, ,U.o>:,,.ndr.. (.107;0 the cohcU,r(i. ' 

V 1 ‘ i'Cp'uas.e communication represent the limit of 

toleraliHty t even i. 1 osterkbt 1 er (lopat thi- a- a de 

'i'hlr.r oth.litv- .euch noiee'ef',eet.S:,re 
.!i.;o 1 Islet, a v tr>e ]'<'n:u'ins it'.te rvi eweet . 
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I. A delinicive evaluation of aircraft noiae stress (this 
was already denonstrated in the considerations of the "Con- 
nitttK? on the Iroblcm of Noise", 1963 , cr Grandjoan et al., 
19f^9) I however, is difficult -- as was already explained 
in h.l --^and that also applies when reference is nade to the 
concepts danpers", "annoyances" and "disadvantapes" , assuininr, 
central sipnificance in numerous lepal regulations and also 
in the I'oderal Inmission Protection ’Hepulation ( 19 ?A). 

Accordinp to predominant interpretation of these concepts 
(compare for example the Immission 1 refection Kopulation 
Commentary by Peldhaus, 19?A, or the ev:ol nation under noise 
aspects by KlostorKbtter 19?^), dans, or to health can probabaly 
not be considered near landing fields due to aircraft noise 
or only in the bi'oader sense of .iiiC; antioyances, understood 
as "ne,‘'ative effects on the plpysical and mental well-beinp" 
and v'.\s disturbinr. effect on performance, mutual communication 
and recreation, are clearly j-n-esenti when r.ot only losses in 
capacity are considered disadvantages, but also (less material 
the nep:ative effect on the personal living state (e.r,. 
usually havinp, to close windows, or beinp continuously annoyed 
by noise outside (on the terrace, in the pardon, on the 
balcony) ), then a disturbina environmental effect can also 
be stated in this intex'pretation. 


VJhon the interest of a representative, intelliront 
citiaen in a livinr space protected fren environmental danpei's 
is taken as a measure (''eldhaus, 197^, p.lC), it can be stated 
in sunmaxy t!\at the ]) 0 ]uilation near Imidinr fields is annoyed 
continuously by aircraft noise and subjected to disadvan- 
tapes; a substantial portion of the affected persons assesses 
this tiepativc effect as cor.si dex'able for certain tines arxd 
with respect to certaixi activities. 


» 3 ! 

The 


Aircraft i>ois'e Stress i 


necessity for measures apainst excessive aix'craft 
noise sti'ess result;:; fi^om the evalua.tion of airexaaft noise 
problems. _ Such !:ieasvires have also been denarxded for the 
landinp^ fields for years (not IncUuiod In the Kop.ulation 
fox^ the rx'otection .-Vrainst Aircraft Noise (lu?].)'), and tlxo 
Pcdoral Government hopes to pass an appropriate Icpal repul' 
atiorx soon. 


';a 


:e idcasjibout desirable and achievable possibilit ios 


flisht and noise" ( e: 


in combatinp ail-craft noise, however, e.ro diven- ent , ' as was 
recently demonstrated in the podium discussion on " recroe.tiona: 

;sen, --.ay 9 , 1973) j of cour-se, the de- 
, 0.1 pilots ( reyjresonted by tb.e I'cx'm.an 
for exni’\p.le 1 u f 'l_^s no x' t_ , lop', qj. 

, on the otlior b.and, the pox-sons af- 
'oO ( ox-,'' an i s ed in the- r’c'deral As-sociation 

. . , , . oser, 107 -'-'' differ 

consiaer:ir ly and . 

na t i on 


mands , 

on 

th e 

one !rand 

A ei'o~C 

lub 

AAeC 

- “ so e 


vue 
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97'f) and 

f('c ted 

b 

a i r<-. 

r-at't noi 

A pa in s 

t 

i rcr-::> 

ft Noise 


;ire often 


;";ee for- example bo. 

even tb.e public offices -- cities, st.ates, 
involved in conflicts of interest. 



Sone infornation on the situation in Ef.elahach is. j'iven 
as an example (the landing field with the p.reatest number of 
flights in the federal Republic of Germany) i 

-- The airfield corporation apparently intends more emphasis 
on business travel to the detriment of trainirpr^ flights 
and recreational flights (according to the "development 
plan", 1971, and fluch, 1975)! The classification as 
landing field class I. win be achieved by expansion. 

-- According, to the State development plan in liessia for 
I 9 B 0 , expansion should put Sf.elstach in a position to 
assume the so-called general aviation and a portion of t.he 
regional air traffic to reduce the load on frankfurt 
(compare Apfcl and .veber, 1973)* 


An increase in the load on i'n,elsbach resulted due to 

traffic limitations for lip,hter aircraft at the larpe 
airport in frank fur t. 


The expansion of notorized flipht operations (up to 1955 
only pliders) was already cause for annoyance to the 
farmers, who threw hay on the runways ("hay farmers"). 

The citizens' initiative ar.ainst aircraft noise is ap.ainsl 
any expansion of fliflit operations (accordinp. to kppendah] 
1975 ) and demands, anon/; other tiunps, a total bann on 
ilxphts for the early afternoon and weekend (but does 
want to accept recreational flyiny, in R/'.elsbach) and 
places emphasis on increased s-o\ind protection requirementf 
the desired criterium is the Technical C'rdainance or;. 
?\oise. 


T'nore is a regular aircraft noise commission (on the 
pattern in '''rank.rurt) , in which the state of liessia, 
the affected communities (hpelsbach, hrzhausen) , the 
airfield company, the citizen initiatives, etc. are'; 
represented. 


-- Since 1^72 tine limitations on flial.vt operations were 

introduced, but only for frainin/’ flights (compare 7.3)* 

'Ihe success of fli/'ht re/'ulations related to noise 
protectioji depends r.ainly on whether fr.o tower is occupies 
and by whom. 


Iho mayor of the co”'nunity points, to a medical opinion 
coi’v.Viissioned .?\s .an. aid' to planr,in ‘' 5 zones, exposed to lti.",h 
levels of p.oisc and not yet dev'eloped sdiould also be kept 
free of homes with the aid of -the development plan, and 
an expansion of the irficld should only he accepted 


thio aspect n 
coixmission. is con: 


safety; the work of the aircraf t ‘ nois 
idercd successful (Simon, 1975) • 


1 01 


An area of new construction with appartnient huildinas 
U ayerseich) was alnost positioned in the area of the 
approach and departure flir.ht path (further expansion, 
however, of this appears to be stopped) . 

Several hundred places of work exist at the airfield in 
i-^f.elsoach (especially because of an aviation cornpanv) ; 
in contrast,^ there are no eccononic advantar.es for the 
connunity ol i::rzhauson on the other side, also affected 
by the noise. 

Nunerous problems and conflicts of interest presented 
here, exist in similar form at other landing fields. 

..hile the pilots insist on the ".freedom in air' traffic 
based on legal regulations up to now" ( Lu ft sp ort A, 1975 

р. '), the affected population deinands extensile limitations 
at nunerous locations or even a bann on notorized flight 
operations (as partially in St. Augustin) ; the decisive 

centered in the fact that the tine in which most 
pilots exercise their sport (perhaps the only time available 
to them, , IS precisely that tine in which the residents near 

с. irports are usually at homo and wish to pursue their interp‘=t'' 

•u ."ro aln^d 

"creation. 

a, . the Federal Association 

<^,--inst nircraft aoigo is demanding a bann on training, tour, 
towing and advertising flights on weekends and holidaye, 

noise, minimum of flight ' ’ 

aitituuco, ol k.'OOm over cities, otherwise AOOm, and a bann 
?esoJf^97if'p!gin'°‘' (^ccordinr, to 

In view of tlie cor.tradictinr demands, tlie "legal ordainanee 
^on tne temporal limitation of flight opemtions tiih HgM 
1 notorized gliders at landing fields" prepared ■' 

-ho Interior (in coordination with 

tiua'-i'mna '^'PP--inently represents a compromise; 

into consideration the requirements for 
piolec.i;.. the population as well as the justified intere-ts 
ol recreational flight" (Vogel. I97A p.ioi). interests 

A-r this draft coinside with the opinions 

ot t..e interviewed residents near airports? The re^ul 
presented in detail in 7.5 produced the following: 

t-i.r,.,' in. w.^icn :.\^ban:i on lligr'.ts was demanded bv the 
m.giority, by taking into the consideration in t!ie ordinance 

Ir. aadition, iiowever, better ]>rotection for earlv eve'-in'” ' 

(for exampie -in: 

.1 . .'aea , >0.1 only +or training flights) . 




Generally, the majority of persons surveyed does not 
desire any exceptions to the flipnt limitations; this also 
applies to test flights of aviation or aircraft companies 
(or demonstration and sale flights), not specially named 
in the ordinance draft. 

/ 

(There is even only liinited understanding for deployment 
of the <army , police and border police in the times to be 
protected.) 

vVhether an actual reduction in aircraft noise stress 
would be experienced when the ordinance is put into effect 
will probabaly depend upon how consistantly it is intorp>reted 
with respect to the times, and above all, the types of flights 
included in the ordainance. 

Tv/o unfavorable effects appear possible: 

The time limitations, of course, lead to a shift to other 
times of the day; in-so-far as these are not the limited 
evening hours (e.g,. 6:00 to QsOO p.m. ) as well as Saturday 
afternoon and Sunday morning, causing, a considerable 
increase in the flight frequencies at these times, other 
tiines, in turn will be especially negatively influenced, 
important for the psychological and physical recreation 
of human beings. 


If it should become possible to receive X'^ormission for ' ' 
flights ajid flight equipment wluich would be included in 
the banns in a strict iiitei'prc tation because of possible 
weaknesses in definition (for example in tlie limitation of 
recreational ::ind . business flights etc.) or deficiencies 
in technical controls with resq^ect to sound protection 
date. the goal oi stress . re duct ion for the x'esidents near 
ti'.e airports would be more difficult to obtain. 

Such arguements lead to a certain skepticism with 
respect to the ordinance in the case of the surveyed 
citizen initiatives gas rcxiortcd by hx^pendahl) . 

Since t!ie limitatio!'; on flight oper-ations at certain times 
can only reduce the flig.ht frequencies to a certain degree, 
tile reduction ol the sound level attains s]'>ecial si/',nif icance . 
In this case, tl'ie ordinance g:ains substantial i’'.orx-'ntu!-i 
due to the regulation on' exceptions for aircraft fulfilling- 
'the increased sound protection demands. 

last but Xiot least, psycholog ical aspects -- such as the 
observation t!x:it tlio louder aircraft axiparon tly co’iti'ibuto • , . 
an ovor-xn'oport ional amour.t to the a.risal of disturbance and- 
annoyance make it important to i:iterprot the concept 
" state of the art in teo)uio.log,y" according to on v j I'oj-imental 
protoetio!-'. , i.o. to place i\ore strict dorxuids, not or.lv on 
no-v permits _ but also on the presently available aircraft 
( correspond .i n.:- rc;cor;mondations wore presented by th.e oxoert 
commission for environmental ouestions; compare' also Jokiol, 

• aigXior taxationi of louder' aii’craft tyj.ios is also 
de:'!anded ( ypc^adaisl , 19? g) . 



I'.ucli informal information fx^on the intei’viowc aleo 
points to the importance of espeoiallv loud fly-overs (examples 
lowinr, aircraft) . On this topic, Rylander and Sdrensen . 

( 1972 , 1973 ) are mentioned, who bepin with a maximum level 
concept lor the aircraft noise annoyance at commercial aii'’ports 
specifically, tlxe loudest individxxal aircraft type is a*, 
determining, factor. 


The fundamental px'oblom, continuously increasin/; the 
extent of the aircraft noise stress, is the spatial rrowinp 
top.etlier of residential areas and areas emitting noise, such 
as the airports. 


The intei-viewcd residents near airports point to the 
fact that they did not move away from the city to live in a 
noisy onvix'onment; tno recreational pilots present the arpue- 
mont that the airfield was usually there before, loth ar- 
puements are coi'rect in principle, but it must be considered, 
on the one hand, that the air traffic has increased to an 
extreme depree in the past 10 years, (compare 2.1) -- urobalaly 
more than even careful contractors suspected --and in* addition 
the expansion of the landinp fields was often cai'ried out only 
in recent times ( Zpxxlsbach i 1977; Tonn: 1970), tut on the 

other hand, it must also be' stated that in numei'ous areas 
exposed to noise, construction is beinr continued without 
any thoupliy) as is also demonotrated in the sample drawina) . 


The consequence can only 
ies of construction planninp*, 
in time. 


be to develop better possibi.lit,- 
above-all , exteixsivc in area, as 


Irocise.ly because .human settlements cam ot be made into 
cement bunkers, sound protection '.'.easures on the part of the 
rece.fer (with respection to .is'.mirsion) can on]y px-oduce a 
reduction but no solution to the problem of aircraft noise,"'' 
but the measures on the part of the transnittor (the oi:',ittc'r) 
pr'oduco loss .results with a decrease in the distance between 
trauxsp.ittor a.nd ^ rec eiver of the r.oise, tlue population and area 
pl.ann.xn.-’' ixeax' a .i xM ie.lcis p,ains in sipnif icance if excessive 
m.oise stress is to be prevented :>.t least in the future (com- 
pare^ on tb.e subject tbio coixsidex'.ations , also relevant fox’ 


1 in,'' fieldf', ]')i''eju'*s,t(:''(.i by loowe 

formation in Sandir , 197 5) . 
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Finally, any noise protection regulation is situated between 
two extrenes: If the basis enployed is that hardly anyone 

becomes ill as a direct result of aircraft noise (as is the 
case with poison.ed food), or employ the adaptation capacities 
of human beinrs, there is hardly any need for restrictions; 
however, when it is considered that even beyond the direct 
flirht paths considerable portions of the population feel the 
norative influence of aircraft noise, only a complete Inalt 
of air traffic would be a promise for an end to the stress. 


Then, \vhethcr measures, such as the leyal ordinance 
discussed, is evaluated as sufficient or insufficient for the 
annoyances and disadvantap es to the affected population 
studied and documented in this research, depends on the 
premise of the consideration of values (compare 8.1); it 
certainly contributes to "assurinr. }\uman beinps an environ- 
ment which they reouire for health and a dipnified existence'' 
(environmental propram of the Federal povernnent, 1S^71) . 

8.^4: Cons Idorations , for further Research: 


The social-psycholof ical field study presented has 
produced nur'erous data for evaluatin/' the aircraft noise 
problem at landin.r fields; it is y^robabaly obvious that the 
analysis of the complex interdependent structure of aircraft 
noise effects on humans could not be exhaustive. 

A ci’iticis"! on the content of tb.e questionnaire employed 
(which was not as detailed in, soiic points as would have . 
porliaps been desirable upon later cons ider.ation) would lead 
too far here. This report, i'.owever, sb.ould be concluded by 
several, more f undaiiienta.l remarks about further research, 
})roducod from the interpretation of results: 


.1 survey v.’itii a staiidardized ouost ionnairo will only be 
able to demorvstrato the effects of aircraft noise on." ' 
daily be'aavior to certain limits ( .just as experiments' ' 
in the laboratory); research iv.ethods, in which the real- 
life situations and spontaneous reactions of affected 
persor.s in their customary circu::'.ctancos a, re lii-:ited as 
littl^o as possible ( explora.tions , observat ions of be- 
havior, perhaps piiysio lop leal teIot:;etry) would have been 
better capable of de: lonstrati np the behavioral areas 
nepa lively affected. 


Gross-r;oclional j^tudies ( sue); as the one y>rGs.ented here) 
nccoaired data on continuous manifest affects of aircraft 
r'loiso. '••ow noise processinp rievelons should :e examined 
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-- It must also be considered unexplained, also in the case 
noise, whether the peak level or frequency 
ol the noise events are more responsible for the resulting 
distur..ance and annoyance (this also has effects on the 
approppate evaluation measure, but also the strategy 
of cornbattinr, aircraft noise). 


in 

on- 


the 


<ihen the extent of a noise protection repulation is con- 
siderea suitable by individual officials (such as 

projected leral protection rerulation uj 
lirht aircraft and riotorized 

f'liders), then, suitable social-scientific data should be 
rathered for such a decision (especially on the 
of the population and its density) . 

Irocedures may possibly be developed for oolitical in- 
formation measures (beyond what results f^rn the area 
utilization plans) to inform citizens at least, about 
possible consequences for personal well-beinp before 
movp/^ into an area subject to noise, so that such a 
decision can be made after sufficient consideration 
I especially persons who are less robust in relation to 
environmental stress should be able to estimate expected 
nepative influences, wherever necessary) . 


structure 


the 


Finally, research 
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should not only serve the purpose of 
what must be protected and, what can 
contribute to the search for an em- 
control^for actual measures of air- 
In this interpretation, a type of 
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ussions) of noise protection re/'ulations 
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